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Theoretical views of psychopaths' anger generally fall 
into one of two categories: the deficient/attenuated-anger 
hypothesis or the adequate/heightened-anger hypothesis. This 
study tested divergent predictions of these two hypotheses 
in a group of individuals with psychopathic characteristics. 
Participants were 62 male undergraduates who were assigned 
to one of three groups (i.e., control, low-socialization, 
psychopathy-analogue) on the basis of Gough's (1957) 
Socialization scale scores and Hares's (1991) Psychopathy 
Checklist-Revised Factor l ratings. To induce anger, 
participants worked on a computer task and then received 
unjust criticism about their performance. Primary issues 
examined were the capacity/magnitude of anger experiences, 
the temporal course o: arousal associated with anger, and 
the effects of anger on cognitive processing. Findings were 
generally not inconsistent with the adequate/heightened-
anger hypothesis of psychopathy. Following provocation, 
individuals with psychopathic characteristics were not 
significantly different from controls on systolic/diastolic 
blood pressure, pulse, perioral EMG, finger temperature, 
reported subjective anger, or on the amount of retaliation 
directed towards the provocateur. However, as compared to 
controls, individuals with psychopathic characteristics did 
evidence lower reductions in self-reported happiness and 
show less increases in corrugator and zygomatic EMG 
following provocation. There was also evidence that, as 
compared to controls, some physiological measures remained 
elevated longer for individuals with psychopathic 
characceristics after provocation. Deficits observed on a 
lexical decision task before provocation were absent after 
provocation for individuals with psychopathic 
characteristics. 
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REVIEW OF THE LITERATURE 
Psychopathy is a chronic clinical condition frequently 
associated with individuals who evidence extreme 
egocentricity, interpersonal callousness, unusual emotional 
experiences, impulsivity, and an antisocial lifestyle. Most 
investigators and clinicians suggest that the condition is 
manifested at a relatively early age and is generally 
resistant to successful treatment. Because of the chronicity 
of the disorder, the resistance to successful treatment, and 
the impact of psychopaths' behavior on themselves, others, 
and society, ~he condition is considered very serious. 
The unus~al emo~ional experiences associated with 
psychopathy occupy a prominent role in many descriptions cf 
the disorder. The primary purpose of this study was an 
examination of anger in males with psychopathic 
characteristics. Altr.ough many theoretical accounts of anger 
in psychopaths have been offered, little empirical research 
has been conducted. To provide a context for the study, a 
discussion of emotions and anger will be presented first. 
This will be followed by a discussion of the psychopathy 
construct and then a review of theoretical perspectives and 
empirical evidence related to emotional experiences in 
psychopaths. Because attentional processes were also 
2 
examined, a brief review of this area as it pertains to this 
study will be presented. The terms emotion and affect (and 
their various derivatives) are used interchangeably 
throughout this study. 
Emotions and Their Assessment 
Historically, the study of emotions has been 
controversial and not well accepted in mainstream 
psychology. Early critics considered the study of emotions 
too subjective, imprecise, and unscientific for psychology 
(e.g., Watson, 1919). Others argued that the concept of 
emotions should be abandoned or at least placed under more 
appropriate topics of study (e.g., Hebb, 1946; Koffka 1935; 
Masserman, 1946). For example, some suggested that the 
concept of emo:ion should be replaced with physiological 
arousal, act~va:ion, or energy mobilization (e.g., Duffy, 
l962). Still others minimized the role of emotions in 
influencing behavior al:ogether (e.g., Brown & Farber, 
1951). With the advance of refined theories, definitions, 
and assessmen: techniques, however, the study of emotions in 
psychology has gained more acceptance and flourished in the 
last thirty years. From this increased study, two major 
theoretical perspectives have emerged: the fundamentalist 
and the cognitive perspectives. 
The fundamentalist perspective is heavily influenced by 
biology and the writings of Darwin (1872/1965) who proposed 
that emotions evolved to enhance functioning and the chance 
3 
of survival. The fundamentalist perspective asserts that 
emotions are discrete patterns of behavior, subjec~i~e 
experience, and physiological activity (Izard, 1977; 
Plutchik, 1962; Tomkins, 1962). The name of this perspective 
derives from the proposal that only a few discrete emotional 
patterns are innate. Although there is disagreement as to 
what these discrete patterns are, most theorists include the 
emotions of anger, sadness, happiness, and fear. Other 
non-fundamental emotions are considered combinations of 
fundamental ones. 
The cognitive perspective argues that emotional 
experiences are the result of cognitive processes and 
physiological (primarily autonomic nervous system) activity, 
and both are considered necessary components of emotional 
experiences (Lazarus, 1991; Mandler, 1984; Schachter, 1966). 
Physiological activity is considered a non-specific state of 
heightened arousal which motivates or energizes the organism 
to scan the environment for an explanation of the arousal. 
Different emotional experiences develop depending on how the 
organism appraises the situation. Although this appraisal 
process may reflect conscious effort on the part of the 
organism, it may also be unconscious, automatic, and rapid 
(Lazarus, 1991). The cognitive theories of emotion also 
argue that emotional experiences have adaptive utility and 
lead to changes in physiological, behavioral, and 
subjective/experiential systems of the organism. 
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Although the cognitive theories of emotion are most 
noted for the posiLion that cognitive appraisal lS a 
necessary component in the development of specific emotional 
reactions, more recent attention has been directed at how 
emotional reactions may affect more basic cognitive 
processes including memory and attention. Indeed there is 
growing evidence that emotional experiences can affect basic 
cognitive processes. Several studies have demonstrated that 
positive emotional experiences facilitate the retrieval of 
positive memories (e.g., see Isen, 1990 for a review). 
Similarly, studies that have induced anger have reported 
mood congruent facilitation effects (Laird et al., 1982; 
Laird, Cuniff, Sheehan, Shulman, & Strum, 1991; Nasby & 
Yanda, 1982). In contrast, the evidence for the effects of 
sad~ess on negative material in memory is more mixed with 
sadness eithe~ failing to facilitate the recall of negative 
material or being less effective as a retrieval cue than 
positive feelings (e.g., see Isen, 1990 for a review). 
Moreover, atte~tional biases have also been reported in 
individuals with anxiety disorders (Macloed & Mathews, 1988; 
Macloed, Mathews, & Tata, 1986) and depression (Laurent & 
Stark, 1993; Williams, Watts, Macloed, & Mathews, 1988). 
Although the mechanism for these facilitation effects 
is not well understood, a frequent explanation is that 
emotional events prime schemas or nodes associated with 
specific emotions (e.g., Bower, 1981; Isen, Shalker, Clark, 
5 
& Karp, 1978) . Regardless of the causal mechanism, these 
facilitation effects can be useful in functioning. Emotional 
experiences that stimulate recall of past similar emotional 
events help guide the organism toward effective coping in a 
particular situation (Lazarus, 1991; Mandler, 1984). In 
addition, focused attention to potentially harmful stimuli 
under conditions of fear and anger may help the organism 
prepare for appropriate, rapid responding. 
Differences between the cognitivists and 
fundamentalists regarding the necessity of cognitive 
appraisal for the development of emotional reactions and the 
specificity of physiological activity have sparked debate 
and generated a great deal of research (Ekman, 1992; Ekman, 
Levenson, & Fr~esen, 1983; Izard, 1993; Lazarus, 1991; 
Scemmler, 1989; Zajonc, 1985). Despite these differences, 
bach perspectives agree that emotional experiences represent 
a change in the stace of the organism that has adaptive 
ucilicy. In addition, both perspectives agree that emotional 
experiences are associated with behavioral, physiological, 
and subjective/experiential changes in the organism. In 
fact, changes in these systems are the defining 
characteristics of an emotional experience in the theories 
of Izard (1977), Plutchik (1962), Tomkins (1962), Mandler 
(1984), and Lazarus (1991) 
The triple response theory of an emotional experience 
suggests chat the subjective/experiential, physiological, 
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and behavioral systems of an emotional experience are 
generally correlated (Lang, 1368/. For example, when angered 
an individual will show increases in physiological activity 
(e.g., blood pressure), behavior (e.g., retaliation against 
the instigator), and subjective feelings of anger. However, 
there are several reasons correlations between systems could 
be low or negligible. Mild emotional experiences may only be 
detectable by self reports of subjective feelings (Lang, 
1968). In addition, subjective reports and emotionally 
related behaviors can be feigned or withheld because of 
extraneous factors such as psychological defenses or social 
pressures (Bernstein & Nietzel, 1973; Lazarus, 1991; Rachman 
& Hodgson, 1974). Further, individuals vary on the extent to 
which their emotional states are outwardly exhibited, and a 
discontinuity between emotional states and emotional 
expressiveness has been reported in normal individuals 
(Buck, 1984; Zuckerman & Przewuzman, 1979), individuals with 
medical conditions (e.g., Hollaender & Florin, 1993; Watson, 
Pettingale, & Greer, 1984) and individuals with psychiatric 
conditions (Krlng, Kerr, sm:th, & Neale, 1993). Moreover, 
changes in physiological activity can be related to both 
emotional and nonemotional experiences such as attention and 
effort (Graham & Clifton, 1966; Lacey & Lacey, 1974). 
Thus, it is not surprising that empirical findings 
related to the concordance of the systems of emotion have 
been mixed. For example, Hokanson and Burgess (1962) 
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reported that participants who were unjustly provoked by a 
confederate of the experiment showed increases in blood 
pressure and retaliation against the confederate. In 
contrast, Bernstein and Nietzel (1973) reported that phobic 
participants could be persuaded through social pressure to 
approach a phobic stimulus even though they reported 
feelings of fear. The implication for empirical research on 
emotions is that reliance on one emotion system may be 
incomplete, unreliable, and misleading. Because the 
relations between systems of emotions are variable and not 
well understood, emotion investigators emphasize that 
empirical studies of emotion should assess responses in all 
three systems of emotions (e.g., Izard, 1993, Izard, Kagan, 
& Zajonc, 1985; Lang, 1978; Lazarus, 1991). In addition, the 
assessment of a~~ three systems in empirical investigations 
allows the examinatio~ of conditions in which activity in 
different systems may be concordant and discordant. 
Phvsiological Activitv and Emotions 
The relation between physiological activity and 
emotional experiences has been discussed at length in early 
accounts of emotions (Cannon, 1929; James, 1890; Titchener, 
1910) as well as in more contemporary emotion theories 
(Izard, 1977; Plutchik, 1962; Mandler, 1984; Lazarus, 1991) 
Moreover, the assessment of physiological activity in 
empirical studies of emotion has been popular because these 
measures are under less direct control by participants and 
thus may not be as easily influenced by extraneous factors 
(e.g., social pressure). Despite the 
______ , 
~<:::U<:::..L.a...L. --------~ a.~ J. C:C:UtC:UL. 
physiological activity is a useful component in the 
assessment of emotions, there is disagreement as to the 
.... \...,_ ..... 
&....U.c:t '-
interpretation/specificity of this activity. A review of 
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empirical findings provides a context for understanding this 
controversy. 
Autonomic Activity. Autonomic nervous system activity 
measures (heart rate, electrodermal activity, blood 
pressure) are some of the most frequently assessed 
physiological measures in emotion research. However, the 
meaning and specificity of autonomic activity associated 
with emotional experiences remains controversial. Some 
investigators argue that increases in physiological activicy 
reflect a state of generalized arousal or activation that is 
common to many types of positive and negative emotional 
experiences (e.g., Duffy, 1962; Lindsley, 1951; Mandler, 
1984; Schachter, 1966). In contrast, other investigators 
argue that different types of emotional experiences are 
associated with different patterns of autonomic activity 
(e.g., Izard, l977; Plutchik, 1962). 
The empirical evidence regarding the specificity of 
autonomic activity for different emotions is mixed. For 
example, increases in electrodermal activity have been 
reported for both positive and negative emotional 
experiences (Greenwald, Cook, & Lang, 1989). In addition, 
although heart rate increases have been reported for 
negative but not positive emotional experiences, 
discrimination between negative emotions (e.g., anger, 
sadness, fear) is more difficult because of similar 
magnitude and/or direction changes in heart rate associated 
with the experience of these emotions (Ekman et al., 1983; 
Levenson, Carstensen, Friesen, & Ekman, 1991; Schwartz, 
Weinberger, & Singer, 1981; however, see Ax, 1953). 
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The above not withstanding, there is evidence that 
negative emotions can be differentiated on at least some 
physiological measures. An increase in finger temperature 
has been found under anger conditions, and a decrease or 
little change in finger temperature has been reported under 
fear conditions (Ekman et al., 1983; Levenson et al., 1991\. 
In addition, significant increases in diastolic blood 
pressure from baseline levels have been reported under 
conditions of anger but not sadness or fear (Schwartz et 
al., 1981). 
Facial EMG. Charles Darwin (1872/1965) was one of the 
first individuals to emphasize the importance of the facial 
region in the experience and communication of emotional 
experiences. According to Darwin, facial expressions are a 
product of evolutionary selection and have survival value. 
Duchenne (1862/l990) was the first investigator to 
systematically examine the role of specific facial muscles 
in the generation of facial expressions. Using electrical 
10 
stimulation of the facial region he identified specific 
facial musclc:::s that wc:::rc::: rc:::lated to specific 
___ .. ~ ___ ., 
t::IUUL...L.UUC..L. 
experiences. 
In more recent times, the study of facial expressions 
has played an important role in our understanding of 
emotions and emotional experiences. For example, findings 
that facial expressions of certain emotions are reliably 
classified similarly across different cultures has been used 
as evidence to support the existence of "basic" universal 
emotions (Ekman, 1992; Ekman, Friesen, & Ellsworth, 1972; 
Izard, 1971) . Other investigators suggest that facial 
expressions serve a central role in the initiation of an 
emotional experience (Izard, 1971; Tomkins, 1962; Zajonc, 
2.985). 
In recent years there has been an increase in the 
number of empirical studies examining the relation between 
facial expressions and emotional experiences. For example, 
Ekman, Friesen, & Ancoli (1980) covertly videotaped 
participants while viewing a pleasant (designed to elicit 
happiness), negative (designed to elicit disgust) and 
neutral film. After each film presentation, participants 
rated their subjective feelings. Facial expressions were 
coded using the Facial Action Coding System (FACS), a 
procedure in which trained observers rate changes in 
discrete facial muscles from videotapes (Ekman & Friesen, 
1978) . 
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The results supported the relation between self reports 
of subjective feelings and facial expressions. Nore 
specifically, the positive film clip was related to greater 
self-reports of happiness and increased zygomatic activity 
(i.e., pulling up of the cheek muscle). On the other hand, 
che negative film clip was associated with increased levator 
labii superioris activity (i.e., sideways pulling of the 
mouth) and self-reports of disgust but not other negative 
emotions. 
Other studies have used facial EMG in the study of 
emotional experiences (e.g., Dimberg, 1990; Fridlund, 
Schwartz, & Fowler, 1984). From these studies, facial EMG 
activity associated with positive versus negative emotional 
experiences a~e the most easy to differentiate. Negative 
emotional expe~iences are often associated with increased 
corrugator (brow muscle) activity with little change in 
zygomatic (cheek muscle) activity; positive emotional 
experiences, with increased zygomatic but little corrugator 
activity (Cacioppo & Petty, 1981; Dimberg, 1987; Voglmaier & 
Hakerem; 1989:. However, increased zygomatic activity has 
also been reported under conditions of anger (Smith, McHugo, 
& Lanzetta, 1986i 
As in the case of autonomic activity, however, it 
appears more difficult to discriminate between different 
negative emotional experiences (i.e., fear, sadness, anger) 
using facial EMG. Fer example, Fridlund et al. (1984) 
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reported that increased corrugator EMG activity was 
associated with the eA~erience of 
However, these investigators also reported that perioral EMG 
activity was higher under conditions of anger as compared to 
sadness. 
In summary, physiological, behavioral, and subjective 
changes associated with an emotional reaction are generally 
considered the defining characteristics of an emotion. In 
addition, many investigators of emotions have emphasized 
chat all three systems should be assessed in empirical 
studies because reliance on one system may be misleading, 
unreliable, and/or incomplete. Also, the assessment of all 
three systems in emotion research provides an opportunity to 
examine how aDd under what conditions the systems are 
related, an area that is not well understood. Physiological 
activity has long been associated with emotional experience. 
Although there remains a controversy regarding the 
specificity of physiological activity, several types of 
activity have been reliably associated with anger including 
increases in blood pressure, pulse, finger temperature, 
corrugator EMG, and perioral EMG. 
Definition and Ooerationalization of Anger 
People experience a wide range of emotions during the 
course of everyday functioning. Anger is a commonly 
experienced emotion, occurring in most people one to two 
times a week or more (Averill, 1982, Studies 1 and 2). Anger 
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is particularly powerful emotion because of its potential 
negative impact on i~~erpersonal relations and on the persc~ 
experiencing the emotion (Lazarus, 1991). Attesting to the 
importance of this emotion, some of the earliest discussions 
of anger and its causes can be found in the writings of 
Plato (Hamilton & Cairns, 1961) and Aristotle (McKeon, 
1941). In more contemporary times, anger has been discussed 
in the context of psychopathology (Freud, 1920), everyday 
social functioning (Averill, 1982; Mandler, 1984; Lazarus, 
1991) and aggression (Berkowitz, 1962; Zillmann, 1979). In 
short, the importance of understanding anger cannot be 
understated. 
Like othe~ emotional experiences, anger is defined in 
terms of changes in physiological, behavioral, and 
subjective/expe~iential systems of the organism. Several 
different types of changes in the organism's physiological 
and behavioral systems have been reported under conditions 
of anger. The most commonly self-reported physiological 
changes include increases in breathing, heart rate, pulse, 
and temperature (Davitz, 1969; Gates, 1926). Consistent with 
these self-reports, seve~al laboratory studies using anger 
inductions repo~t increases in these physiological measures 
(e.g., Ax, 1953; Stemmler, 1989; see Zillmann, 1979 for a 
review). In addition, there is evidence indicating that 
changes in skin temperature (Ekman et al., 1983; Levenson et 
al., 1991i and diastolic blood pressure (Schwartz et al., 
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1981) can reliably discriminate between anger reactions and 
other emotion reactions (e.g., happiness, sadness, fear). 
Facial reactions such as sneers and clenching of teeth 
have also been frequently reported as reactions to anger 
(Davitz, 1969; Gates, 1926; Scherer, Wallbott, Matsumato, & 
Kudoh, 1988). Reports from empirical studies of facial EMG 
changes after anger induction are generally consistent with 
these self-reported changes (e.g., Fridlund et al., 1984; 
Smith et al., 1986). There is also tentative evidence that 
changes in facial EMG can differentiate between different 
emotional experiences. For example, increases in perioral 
EMG activity have been reported under conditions of anger 
but ·not sadness (Fridlund et al., 1984). In summary, the 
results of physiological findings indicate that anger 
reactions can be reliably assessed and, to some extent, 
differentiated from other emotional experiences. 
Because of the potential harmful consequences, 
behavioral reactions against the instigator of anger have 
received a great deal of attention. Although most people 
report a desire to verbally and/or physically retaliate 
against a provocateur when angered, overt physical reactions 
(e.g., hitting, kicking) are less frequent than verbal 
retaliation (Averill, 1982, Study 2; Davitz, 1969; Gates, 
1926). In controlled laboratory settings, behavioral anger 
reactions have most often been operationalized in terms of 
retaliation (e.g., mild electric shocks, negative feedback) 
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towards an instigator after provocation. The results of 
several studies have demonstrated that li retaliation is 
directed towards the instigator after provocation and 2) 
physiological activity associated with anger decreases after 
an opportunity to retaliate against the provocateur is 
offered (e.g., see Zillmann, 1979 for a review). Thus, 
retaliatory behaviors appear related to the alleviation of 
anger. 
Although there has been an increased interest in the 
effects of emotional experiences on basic cognitive 
processes, only a few studies have examined anger. These 
scudies have been limited to the examination of the effects 
of anger on the recrieval of anger-congruent material. Nasby 
and Yanda (1982) induced anger in children by having them 
recall past experiences of anger. Participants were then 
presented with a lise of adjectives, some of which were 
anger-relevanc. Afcer removing the list, these investigacors 
reported that participancs recalled more anger-congruent 
words from the list of presented adjectives. Laird et al. 
(1982) induced anger by having adult participants posture 
anger facial expressions. Subsequently, it was found chac 
parcicipants reported more anger-related memories of past 
experiences. This finding was replicated by Laird et al. 
(1991). In contrast, Gerrig and Bower (1982) induced anger 
in participants by hypnosis and found no advantage or 
disadvantage in recognizing anger-congruent words. Taken 
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together, the results of these studies provide some support 
chat anger can influence the retrieval of anger-congruent 
memories. The effects of anger on other cognitive processes 
(e.g., attention) has not received any empirical attention 
and represents a gap in our understanding of the effects of 
anger on cognitive processes. 
Causes of Anger 
Several causes of anger have been offered. Frustration 
has long been considered a major cause of anger and 
aggression. St. Thomas Aquinas (1225-1274) suggested that 
the blocking of a desire could lead to anger (cf. Averill, 
1982). Freud (1920) and McDougall (1923) argued that anger 
and aggression are instinctive responses to frustrated 
impulses. These views were formalized by Dollard, Doob, 
Miller, Mower, and Sears (1939) with the introduction of the 
fyustration-aggression hypothesis. In its original form the 
hypothesis stated that aggression is always preceded by 
frustration, and frustration always leads to some form of 
aggression. Berkowitz (1962) reformalized the 
aggression-frustration hypothesis by including the concept 
of anger. According to Berkowitz, frustration leads to anger 
which in turn increases the probability of an aggressive 
response. Anger was considered a heightened drive state and 
operationally defined as an increase in physiological 
arousal. 
17 
The extreme position such as that proposed by Berkowitz 
{1962) that frustration always leads to anger and aggression 
has generally been abandoned as numerous empirical studies 
have demonstrated that frustration is neither a sufficient 
nor a necessary condition for aggression (Buss, 1966; Geen, 
1968; Taylor & Pisano, 1971; Worchel, 1974). In addition, in 
some instances frustration may actually inhibit aggression 
(Gentry, 1970, Rule & Hewlitt, 1971). Nevertheless, the view 
of frustration as an important cause of anger remains 
popular (e.g., Berkowitz, 1989). 
Other investigators argue that frustration is too broad 
a concept to be useful in understanding the origins of 
anger. Averill (1982) argues that several different types of 
evencs may be frustrating, and some types of frustration may 
more frequen~ly lead to anger than others. In addit~on, 
Lazarus (1991! suggests that frustration resulting from the 
blocking of a goal may lead to several types of negative 
emotions including sadness, anxiety, and/or anger. Instead 
these investigators suggest that anger often arises in 
interpersonal contex:s where one's self-esteem or image is 
threatened by another. 
Several studies have examined conditions that lead to 
anger by asking participants to describe real-life anger 
experiences. Gates (1926) and Meltzer (1933) asked college 
students to identify the nature of instigation that led to 
anger episodes over a one week time period. Both of these 
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studies reported that anger most often developed as a result 
of frustration associated wi~h the disr~pticu of 
self-assertive activities {e.g., threats to self-esteem, 
being dominated by another) rather than frustration 
associated with the disruption of routine activities {e.g., 
sleep). Anastansi, Cohen, and Spatz {1948) reported that 
over 70% of anger experiences resulted from disrupted plans 
and threats to self-image in a group of college students who 
monitored anger experiences daily. In a study of similar 
design, McKellar {1949) reported that 44% of anger 
experiences were attributed to the disruption of the pursuit 
of a goal, and 54% of anger experiences were attributed to 
encroachment upon one's values, status, or possessions. 
Averill (:982, Study 1) also examined conditions that 
led to anger 1n college students and community residents who 
recalled events that occurred over the previous week. In 
this study, each of six types of instigating conditions were 
evaluated as possible causes of the anger episode. The six 
"causes'' were 11 an interruption of a planned or ongoing 
activity, 2) an action which resulted in a loss of personal 
pride, self-esteem, or sense of personal worth, 3) a 
violation of wishes and expectations that may not be 
important to others, 4) a violation of socially accepted 
ways of behaving, 5) definite or possible property damage, 
and 6) possible or actual physical injury and/or pain. Each 
anger episode was evaluated on the extent to which each of 
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the causes was involved. Thus, each anger episode could be 
evaluated as having one or more causes. The majority (82%) 
of the anger episodes were classified as evoked by the 
interruption of a planned or ongoing activity. About 65% of 
the anger episodes were also classified as being evoked by 
an action which resulted in a loss of or threat to 
self-esteem/image, violations of wishes and expectations 
that may not be important to others, and violations of 
socially accepted ways of behaving. The other categories 
received substantially less endorsement as causes of anger. 
In addition, Averill reported that in 82% of anger episodes, 
the instigation was perceived as unjustified or avoidable by 
the person experiencing the anger. Moreover, 88% of all 
anger experiences were reported to have involved another 
person and 58% of the people who were the targets of anger 
were of equal peer status. Fewer targets were of greater 
(24%) or lower (16%) social status than the person 
experiencing the anger. 
Related ts gender and anger, men and women do not 
generally differ on the number or intensity of anger 
episodes; however, women are less likely to express their 
anger in the form of aggression and report greater guilt 
after engaging in aggressive behavior (Averill, 1982). 
Campbell (1993) argues that this increased guilt resulting 
from aggression in women is associated with the different 
way in which men and women are socialized about aggressive 
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behavior. More specifically, men are taught that, to a 
limited extent, aggression towards others is tolerated, 
whereas for women, virtually all forms of aggression are 
viewed as socially unacceptable. For men, aggression 
resulting from anger provides a means for gaining control 
over others and maintaining adequate self-esteem. On the 
other hand, for women, aggression resulting from anger 
serves as a mechanism for the expression of anger and a 
cathartic release of internal tension (Campbell, Muncer, & 
Coyle, 1992). Further, men often view aggressive behavior as 
a positive experience, whereas women generally view 
aggression as a negative experience (Campbell & Muncer, 
1987) . 
To summarize, ange~ 1s an emotion that most often 
develops in the context of interpersonal interactions with a 
peer of similar social status. Frustration associated with 
the blocking of a goal and threats to self-esteem and image 
are among the most prominent factors associated with anger. 
However, the p~obability of an anger reaction is greatly 
enhanced when the blocking of the goal and/or the threats to 
self-esteem are perceived as unjustified. The implications 
of these findings for empirical investigations attempting to 
induce anger in laboratory settings strongly suggest that 
the nature of the induction should include a frustration or 
blocking of a goal, threats to self-esteem and image, and 
that the provocation should be perceived as unjustified by 
the subject. In addition, this provocation would be most 
effective in an interpersonal context in which a peer of 
similar social status is the provocateur. Although beyond 
the scope of this study, views of aggression generally 
differ between men and women. Men often view their 
aggression as a positive experience and as a way to gain 
control/maintain self-esteem. Conversely, women generally 
consider their aggression as a negative experience that 
results from their failure to control internal 
tension/anger. 
The Performer/Evaluator Paradigm 
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Several different types of induction techniques have 
been used in empirical studies of anger and aggression. 
These range from encou~aging participants to recollect and 
re-experience actual anger episodes (e.g., Nasby & Yanda, 
1982) to actually provoking participants in an interpersonal 
situation (e.g., Hokanson & Burgess, 1962). A popular 
experimental design used to induce anger has been termed the 
performer/evaluator paradigm. In this paradigm a participant 
is provoked (e.g., insulted for poor task performance or 
effort) by the experimenter or a confederate and later g1ven 
the opportunity to retaliate (e.g., provide competence 
~atingl against the provocateur. In this paradigm systolic 
and diastolic blood pressure are the most frequently 
assessed physiological measures and the amount of 
retaliation serves as an index of behavioral anger 
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reactions. The amount of increase in blood pressure observed 
in studies using this paradigm appears to be related to the 
intensity of the provocation. For example, Zillmann and 
Sapolsky (1977) directed intense, persistent derogatory 
remarks at participants about their task performance and 
reported an average increase in systolic blood pressure of 
18 mmHg. However, more typical average increases in blood 
pressure following provocation are approximately 10 mmHg for 
systolic blood pressure and about 5.5 mmHg for diastolic 
blood pressure. Ironically, self-reported subjective 
experiences of anger are not often assessed in these studies 
as the focus has most often been on aggression rather than 
anger per se (however, see Hokanson & Burgess, 1962). 
Nevertheless, there is nothing inherent in this paradigm to 
restrict the collection of subjective feelings states. 
The performer/evaluator paradigm has several merits in 
the study of anger. Several studies have demonstrated its 
utility and reliability in the study of anger and 
aggression. It also represents a relatively straightforward 
method in which anger induction techniques can be controlled 
and kept constant across participants. In addition, the 
interpersonal nature of the induction technique is 
consistent with arguments that anger most often develops in 
the context of social interactions (Averill, 1982) and this 
strategy further increases the probability that the 
induction technique will be successful and valid. Further, 
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emotional reactions can be assessed across physiological, 
behavioral, and subjective/ experiential systems. Finall}", 
participants can be kept unaware as to the intent of the 
study and thus demand characteristics can be minimized. 
Because of these considerable advantages, the 
performer/evaluator paradigm was used in this study. Unlike 
most studies, however, subjective ratings of anger were 
assessed in addition to physiological measures and 
behavioral measures of retaliation. 
Although previous anger empirical studies have 
primarily focused on normal populations, anger has also been 
considered important in abnormal behavior (e.g., Freud, 
1920) . Because of their persistent aggressive and antisocial 
lifestyle, the study of anger reactions in psychopaths may 
provide addi~ional important information about this 
disorder. This study examined anger reactions of individuals 
with psychopathic characteristics. To provide a context for 
this study a discussion of the psychopathy construct and 
emotional reactions in psychopaths will be outlined next. 
The Psychopathy Construct and Its Assessment 
Clinical descriptions of psychopathy date back to the 
early 1800's when Philippe Pinel described certain 
individuals who engaged in impulsive, self-damaging acts 
while seemingly having all of their reasoning abilities 
i::1tact (cf. Millon, 1981). According to Pinel, these 
individuals suffered from deficits in passion and affect, 
not deficits in reasoning. Other early descriptions of the 
disorder focused on the psychopathts antisocial, morally 
reprehensible behavior (e.g., Rush, 1812). Prichard (1835) 
described the psychopath as lacking a sense of rightness, 
goodness, and responsibility. 
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In more contemporary times, Cleckley's (1976) clinical 
descriptions of psychopathy have strongly influenced current 
conceptualizations of the disorder. Cleckley posits sixteen 
symptoms of the disorder some of which are guiltlessness, 
incapacity for deep affectionate bonds, impulsivity, poverty 
of emotional experiences, superficial social charm, and an 
inability to profit from experience. Although Cleckley's 
accounts of the condition are mainly descriptive, he did 
propose that the psychopath suffers from a dissociation 
between affect and cognition. Consequently, this 
dissociation leads to a lack of appreciation of many life 
experiences and an inability to appropriately modify 
behavior in a socially acceptable way. 
Contemporary psychodynamic views of psychopathy 
consider the disorder an aggressive variant of narcissistic 
perscnality disorder (Bursten, 1989; Kernberg, 1975; Meloy, 
1988; Millon, 198li. Like the narcissist, the psychopath 
possesses primitive defense mechanisms, excessive feelings 
of specialness, self-righteousness, and sense of 
entitlement. Unlike the "pure" narcissist, however, the 
psychopath is less able to use anxiety adaptively, has 
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poorer moral development, and less impulse control. 
Consequencly, the psychopath has greater difficulty in 
controlling aggressive tendencies which are usually directed 
at others. 
The diagnosis of psychopathy depends on the criteria 
and/or theoretical position one adopts. In many instances 
the criteria used to diagnose the condition have relied 
heavily on the antisocial aspects of the disorder. For 
example, several of the criteria for Antisocial Personality 
Disorder (American Psychiatric Association (APA), 1987, 
1994) are related to engagement in antisocial activities 
(e.g., criminal activity, juvenile delinquency, substance 
abuse, child neglect) but few criteria related to more 
psychological and/or personality characteristics (e.g., 
egocentricity, grandiose sense of self, poverty of affect) 
frequently associated with psychopathy. 
The Psychopathy Checklist (PCL; Hare, 1985) is a 
diagnostic tool designed to assess psychopathy largely based 
on the descriptions presented by Cleckley (1976). The PCL 
contains 20 criteria each rated on a 3-point scale which 
assess both psychological and behavioral dimensions of 
psychopathy. PCL ~atings of these criteria are based on 
information obtained from an interview and a review of 
prison file information. 
A factor analysis of the PCL criteria has revealed two 
interrelated, yet distinct, factors (Harpur, Hare, & 
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Haskistan, 1989). Factor 1 describes many of the 
psychological characteristics associated with the discrder 
(e.g., callousness, egocentricity, grandiosity, poverty of 
affect) and Factor 2 describes many of the behavioral 
characteristics (e.g., early behavior problems, impulsivity, 
criminal versatility) of psychopathy. Notably, many indices 
often used to diagnose psychopathy are strongly related to 
Factor 2 and less related to Factor 1. These include the 
Minnesota Multiphasic Personality Inventory subscales 4 and 
9 (MMPI; Hathaway & McKinley, 1943), Gough's Socialization 
Scale (Gough, 1957), and the Diagnostic and Statistical 
Manual for Mental Disorders 3rd edition-revised (DSM-III-R; 
APA, 1987) criteria for Antisocial Personality Disorder. 
Gough's Socialization scale (Gough, 1957) is the most 
widely used measure used to select psychopathy-analogue 
individuals. This 54-item scale with a true/false response 
format has demonstrated good internal consistency and 
test-retest reliability (Megargee, 1972) . Attesting to the 
scales's validity, relations between antisocial group 
membership (e.g., delinquents, criminals) and low 
Socialization scores have been reported in several studies 
(see Megargee, 1972 for a comprehensive review). The scale 
also has demonstrated its utility as a selection measure of 
psychopathic-like individuals. Similar to psychopaths, 
individuals selected on the basis of low Socialization 
scores have displayed passive avoidance learning deficits 
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(Nathan, 1980), a failure to modulate dominant responses 
(Howland, Kasson, Patterson, & Newman, 1993/, clcctrodeLu.al 
hyporesponsiveness (Raine & Venables, 1984;, Waid & Orne, 
1982), and self-report greater levels of antisocial activity 
and substance use (Kasson, Steuerwald, Newman, & Widom, 
1994). 
A major concern with the Socialization scale as a sole 
selection measure of individuals with psychopathic 
characteristics is that it primarily related to Factor 2 
(e.g., antisocial characteristics) of che PCL (Harpur et 
al., 1989). Thus, low Socialization scorers may or may not 
possess those qualities often associated with the PCL Factor 
l (e.g., egocen~ricity, grandiosity, poverty of affect) 
which are considered an important dimension of the 
psychopathy construct. A reasonable strategy to address this 
concern, however, would be to assess PCL Factor 1 criteria 
in low Socialization scorers and then assign group 
membership on the basis of Socialization scores and 
interview-derived PCL Factor 1 ratings. Such a strategy 
might identify a more homogeneous group of individuals who 
are more similar to the full clinical condition of 
psychopathy. This strategy was employed in the present 
study. 
Emotional Experiences of Psychopaths 
The abnormal or deficient affective experiences 
associated with psychopathy occupies a prominent role in 
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many accounts of the disorder. Cleckley (1976) argues that 
psychopaths have a general poverty of major affective 
reactions. Although Cleckley suggests the psychopath may 
experience "vexation, spite, quick and labile flashes of 
quasi-affection, peevish resentment, shallow moods of 
self-pity, puerile attitudes of vanity, and absurd and showy 
poses of indignation (p. 380)", genuine fear, anger, 
sadness, and happiness are likely to be absent. Cleckley 
asserts that this absence of genuine, sustained emotional 
experience serves as the principal deficit in psychopaths. 
According to Cleckley, the lack of genuine affective 
experiences prohibits the psychopath from modifying and 
directing his behavior in an appropriate way. In essence, 
~he cannot be taught the awareness of significance which he 
fails to feel~ (p. 410). 
Although several clinical descriptions have included 
the psychopath's reduced ability to experience and/or 
sustain periods of sadness (Meloy, 1988; Yochelson & 
Samenow, 1976) and happiness (Craft, 1966; McCord & McCord, 
1964; Meloy, 1988; Millon, 1981), it is the psychopath's 
deficient fear and anxiety that has received the most 
attention. Millon {1981) asserts that the psychopath is 
fearless, undaunted by danger and punishment. Furthermore, 
Cleckley (1976) argues that the psychopath is relatively 
free of anxiety and worry that might be judged normal in 
distressing situations and may even appear calm and serene 
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under such circumstances. 
This deficient fear and anxiety has been suggested as 
the mechanism for the psychopath's failure to appropriately 
modify behavior in situations that most people would find 
punishing (e.g., Lykken, 1957). Other behaviorally-based 
(Gorenstein & Newman, 1980) or biologically-based (Fowles, 
1980; Gray, 1975) theories of psychopathy also consider 
deficient fear and anxiety responses an important dimension 
of the disorder. In addition, inabilities to experience fear 
and anxiety may in part account for the general lack of 
remorse, shame, and guilt frequently associated with the 
disorder (e.g., McCord & McCord, 1964). 
Deficient fear and anxiety responses have received the 
most empirical attention in psychopathy emotion research. In 
the typical research paradigm, an aversive stimulus (e.g., 
loud noise, brief shock, unpleasant picture) is presented 
during the collection of physiological measures (e.g., heart 
rate, electrodermal activity, eye-blink startle responses). 
Several studies employing this basic paradigm have reported 
reduced physiological activity associated with fear and 
anxiety in psychopathic individuals (Blankenstein, 1969; 
Hinton & O'Neil, 1976; Hare, 1972; Mathis, 1970; Patrick, 
Bradley, & Lang 1993; Patrick, Cuthbert, & Lang, 1990). An 
important aspect in this area of investigation appears to be 
whether the presentation of the aversive stimulus is 
forewarned or not. Reduced fear and anxiety responses in 
psychopaths have been more consistently reported when the 
presentation of the aversive stimulus is forewarned, 
suggesting that psychopaths may employ a coping style that 
buffers the negative effects of an aversive stimulus if 
given the opportunity to prepare for the stimulus. (see 
Hare, 1978 for a review; Hare, 1982; Ogloff & Wong, 1990). 
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Psychopaths' ability to process affective linguistic 
stimuli has also been examined. Previous research has 
demonstrated that emotional words are processed more quickly 
than neutral words (Graves, Landis, & Goodglass, 1981; 
Strauss, 1983). Williamson, Harpur, and Hare (1991) examined 
psychopaths' and nonpsychopaths' processing of emotional 
words, neutra: words, and nonwords in a lexical decision 
task. On this task participants made decisions as to whether 
a presented letter string was a word or not. Classification 
accuracy, response latency, and electrocortical activity 
were the dependent measures. Consistent with previous 
research, nonpsychopaths' reaction times were faster for 
emotional words than neutral words. In contrast, psychopaths 
did not show this facilitation of response latency 
facilitation for emotional words. In addition, 
nonpsychopaths showed larger event-related potentials during 
the presentation of emotional words than during neutral 
words. On the other hand, psychopaths showed no 
event-related potential differences for word type. There was 
no difference between groups on classification accuracy. 
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Although several theoretical accounts suggest 
psychopachs display deficient or abnormal experiences of 
fear/anxiety, sadness, and happiness, there is more 
disagreement as to the psychopath's experience of anger. 
Cleckley's (1976) view of anger in psychopaths is consistenc 
with his suggestion of a general poverty of affect. Although 
he asserts that psychopaths may experience minor 
frustrations and annoyances, genuine anger is likely to be 
absent. Cleckley argues that overt actions commonly 
associated with anger episodes (e.g., facial expressions, 
gestures, verbalizations) are no more than dramatic displays 
that lack an affective basis in the psychopath. 
Although there is general agreement that the psychopath 
may feign anger episodes to achieve a goal, several 
investigators assert that psychopaths do experience genuine 
anger. McCord and McCord (1964) argue that psychopaths 
frequently experience anger as a result of ineffective 
strategies for coping with everyday frustracions. Millon's 
(1981) descrip:ion of psychopachy includes hostile 
affeccivity whic~ is marked by frequent pugnacious and 
irascible temper outbursts. Placing the psychopath's anger 
in che context of interpersonal relationships, Millon argues 
that psychopaths are easily angered when faced with 
embarrassment. Similarly, Meloy (1988) proposes that most 
instances of anger in the psychopath arise when real or 
imagined threats from others to feelings of specialness and 
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entitlement occur. Under these conditions the psychopath is 
more likely to react with violence because of an inability 
to appropriately regulate intense emotions. 
Yochelson and Samenow (1976} present perhaps the most 
extreme position regarding anger in psychopaths. According 
to these investigators psychopaths experience intense, 
chronic anger which creates serious consequences for 
themselves and others. Anger in psychopaths tends to 
metastasize such that an isolated event spreads and 
intensifies until all perspective is lost. Under these 
conditions the psychopath's overwhelming anger may lead to 
decreases in his ability to function. When angered, the 
psychopath "attempts to reassert the worth of his entire 
being" (p. 273~ often through aggressive and/or criminal 
behavior. 
Similar to the positions of Meloy (1988) and Millon 
(1981), Yochelson and Samenow (1976) assert that the 
psychopath is overly sensitive to criticism. Even slight 
criticisms are interpreted as "putdowns" and the 
psychopath's response is one of anger. Moreover, the 
psychopath responds angrily to anything perceived as 
preventing him from getting what is wanted. Even when the 
psychopath is responsible for his own mistakes, his 
frustrations are usually directed towards others. 
Overall, the different accounts of anger in psychopaths 
generally fall into one of two perspectives. One 
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perspective, termed the deficient/attenuated-anger 
hypothesis, argues that psychopaths caruLOt eA~erience 
genuine anger. Cleckley (1976) is the leading advocate of 
this hypothesis. According to this position, psychopaths' 
overt actions commonly associated with anger episodes (e.g., 
facial expressions, gestures, verbalizations) are dramatic 
displays that lack an affective basis. The other 
perspective, termed the adequate/heightened-anger 
hypothesis, argues that psychopaths can experience anger, 
often ac frequent and intense levels. The leading advocates 
of this position include McCord and McCord, (1964), Meloy 
(1988), Millon (1981) and Yochelson and Samenow (1976). 
According to chis position, psychopaths lack coping 
strategies to deal with everyday frustrations and/or are 
over-sensitive to threats against self-esteem and image. 
Consequently, the psychopath's response is one of anger and 
vindictiveness towards ochers. 
Despite these divergent hypotheses, very few empirical 
studies have examined anger in psychopaths. Sterling and 
Edelman (1988) examined reactions to anger and anxiety 
provoking scenarios in psychopaths and nonpsychopaths. 
Psychopaths were identified by offender status (i.e., 
incarcerated) and low scores on Gough's Socialization scale 
(Gough, 1957). Nonpsychopaths were identified by 
non-criminal status and high scores on the Socialization 
scale. In this study, two anxiety and two anger scenarios 
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were presented and participants rated the amount of anxiety, 
anger, fear, and feelings of threat .... \...- .. ··-··,.:I ~--, 1.-UC:::,Y WUU...L.Y J..CC..L. ~- -- -\.. ...1-J.J. C:Q.\,..,U. 
situation. The results showed that, as compared to 
nonpsychopaths, psychopaths appraised both the anxiety and 
anger scenarios as significantly more anger provoking. Also, 
as compared to nonpsychopaths, psychopaths rated the anxiety 
scenarios as more threatening and the anger scenarios as 
less threatening. 
These results suggest that psychopaths differ on the 
intensity of anger experiences and the types of situations 
that lead to anger. However, the total reliance on 
self-reports about emotional reactions to hypothetical 
situations tempers generalizations to real-life situations 
and emotional reactions. This concern is particularly 
relevant given that psychopaths are noted for frequent lying 
and/or displaying emotional reactions that lack an affective 
basis. Thus, psychopaths in the study may have reported what 
they thought they should have felt instead of what they 
would actually have felt had the scenarios been real. 
In addition, the psychopathic group was selected on the 
basis of offender status and low Socialization scores. 
Although the Socialization scale has been shown to correlate 
with the antisocial lifestyle associated with psychopathy, 
it is not related to other characteristics (e.g., 
narcissism, callous interpersonal relations) frequently 
associated with the condition (Harpur et al., 1989). Thus, 
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it is unclear if, and to what extent, the "psychopaths" in 
the study possessed those personality attributes frequently 
associated with the disorder. 
Studies by Patterson (1991) and Forth (1993) are the 
only known studies that have attempted to induce anger in 
incarcerated psychopaths. Both studies examined the 
experience of several different emotions, in incarcerated 
PeL-identified psychopaths and nonpsychopaths. Film clips 
were used to induce the different emotions. For the anger 
condition, both studies had participants view an 80-second 
scene from the movie "Witness" in which an Amish farmer is 
harassed by a group of non-Amish teenagers. 
Dependent measures in Patterson's (1991) study included 
facial expressions and self-reported emotional experiences. 
The results indicated no significant group differences in 
~he frequency or magnitude of negative emotional facial 
expressions in the anger condition. Similarly, no group 
differences were observed for self-reported anger in the 
anger conditior.. 
In Forth's (1993) study heart rate, skin conductance, 
facial expressions and subjective ratings of emotional 
experiences were the dependent measures. The results of the 
subjective ratings to the anger film clip showed that anger 
had the highest ratings; however, there were no significant 
differences between psychopaths' and nonpsychopaths' 
ratings. Facial expression data were classified on the basis 
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of discrete emotional expressions (e.g., happiness, sadness, 
fear, angeri. Using this procedure no angry facial 
expressions (or other discrete emotional expressions) were 
elicited by any psychopaths or nonpsychopaths during the 
anger film clip. Psychopaths and nonpsychopaths showed an 
elevation in heart rate and skin conductance which suggested 
that participants experienced arousal consistent with anger; 
however, no significant group differences were observed. 
The studies of Patterson (1991) and Forth (1992) 
represent advances in the study of emotional experiences in 
psychopaths in that they examined several types of emotions. 
Nevertheless, the study of several emotions within the same 
study may have overwhelmed participants and ''washed-out" 
group differences for specific emotions. In addition, as 
suggested by Forth, incarcerated individuals may learn to 
inhibit emotional reactions (particularly fear and anger) 
because of the potential negative consequences they could 
suffer (e.g., exploitation by others, conflict with staff) 
Also, the films used in these studies may have been a 
relatively weak anger induction technique. However, in a 
more recent study using improved film clips (e.g., longer 
duration to allow participants to invest themselves in the 
story) to induce anger, Sullivan (1994) reported that after 
the anger induc:ion psychopathy-analogues (low-socialized 
college students) evidenced a lower amount of facial 
expressions associated with anger than controls, but these 
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groups reported experiencing similar levels of anger. 
Nevertheless, the use of film clips ~c induce anger may 
weak induction technique in general. Anger is an emotion 
usually experienced in the context of interpersonal 
relationships (Averill, 1982). Although a person may 
experience anger when injustices are directed at others, it 
is most often experienced when perceived injustices are 
directed at one's self. In addition, it may be very 
difficult to successfully induce anger in anyone through the 
viewing of a very brief film clip. Moreover, psychopaths are 
frequently characterized as lacking the capacity for 
empathy. Therefore, if questions related to psychopaths' 
ability to experience emotions are of interest, using films 
to induce emotions may be confounded by psychopaths' 
inability to be empathetic. In short, further investigations 
of anger responses in psychopathic individuals are 
warranted. 
As presented earlier, recent empirical efforts have 
examined the e::ects of emotional reactions on basic 
cognitive precesses \e.g., memory, attention). Although 
anger experiences have been found to facilitate the 
retrieval of anger-congruent material, the effects of anger 
on attentional processes have not been examined. An 
examination o: this topic would increase our understanding 
of anger reactions in general as well as the relations 
between anger and attention. Additionally, recent empirical 
work in the area of psychopathy has focused on attentional 
processes with promising results ~hat may provide a ~ere 
complete picture of psychopathy. However, no work has 
examined the effects of anger on attentional processes in 
psychopaths. To provide a context for this examination, a 
review of the attention literature related to psychopathy 
will be presented next. 
Attentional Processes and Psychopathy 
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Historically, theories of psychopathy have been 
developed within a learning theory paradigm (Hare, 1970; 
Lykken, 1957). More recently, however, interpretations of 
experimental results have been discussed in terms of 
cognitive constructs and theories (Hare, 1982; Jutai & Hare, 
1983; Hare & McPherson, 1984; Howland et al., 1993; Newman & 
Kasson, 1986; Ogloff & Wong, 1990; Raines & Venables, 1984). 
Many of these studies have discussed results in terms of 
attentional over-focusing and/or shifts in attention. 
Some theoretical accounts of psychopathy suggest that 
attentional processes may influence behavior. Yochelson and 
Samenow (1976) argue that the psychopath engages in a 
focused attentional process which allows him to "think about 
his action that he wants to take without interference by 
thoughts opposing it" (p. 414). Similarly, Kosson and Newman 
(1986) propose an over-focusing hypothesis which suggests 
that psychopaths may over-focus on primary task cues at the 
expense of not adequately attending to secondary task cues. 
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One implication for the over-focusing hypothesis is that 
psychopaths will allocate more attentional resources to 
available reward cues in a given situation at the expense of 
not attending to potential punishment cues. Studies designed 
to test the over-focusing hypothesis have provided at least 
partial support for this position (e.g., see Harpur & Hare, 
1990 for a concise review of these studies) . 
Recently, the psychopath's ability to shift attention 
has been examined. Howland et al. (1993) examined 
psychopaths' and non-psychopaths' ability to classify the 
location of a target whose location was more often than not 
validly cued. More specifically, in the majority of trials 
the cue validly predicted the location of a subsequently 
appearing targe~ {i.e., the cue and target appeared on the 
same side of the computer screen). However, in a minority of 
trials the cue invalidly predicted the location of the 
target (i.e., the target appeared on the side of the 
computer screen opposite from where the cue had appeared) 
Participants used their left hand to classify targets 
presented on the left side of the computer screen and their 
right hand to classify targets appearing on the right. These 
investigators reported that, as compared to nonpsychopaths, 
psychopaths made more classification errors when a cue was 
presented on the right side of the screen but the target was 
presented on the left side of the screen. These results were 
interpreted as indicating possible deficits in attentional 
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shifts in psychopaths. 
To summarize, findings related to attentional processes 
in psychopaths have provided some promising results which 
may provide a more complete picture of psychopathy. However, 
the study of attentional processes in psychopathy is in its 
early stages and further research needs to be completed. One 
useful area would be an examination of the effects of anger 
on attentional processes because investigators have asserted 
that attention to threatening stimuli is especially 
heightened in psychopaths under conditions of anger (Meloy, 
1988; Yochelson & Samenow, 1976). 
Statement of Puroose 
The unusual emotional experiences associated with 
psychopathy occupy a prominent role in many descriptions of 
the disorder. Most of these descriptions and empirical 
investigations have focused on the experience of fear and 
anxiety, with other emotions receiving less attention. An 
understanding of anger in psychopaths would be particularly 
useful because of the potential negative impact this emotion 
car. have on the psychopath, on others, and on society. 
Further, of the different descriptions of specific emotions 
in psychopaths, descriptions of the experience of anger in 
psychopaths are the most diverse and controversial. 
A review of the literature indicates that two principal 
hypotheses have been offered to account for anger (or the 
lack thereof) ir. psychopathic individuals. The 
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deficient/attenuated-anger hypothesis, asserts that 
psychopaths lack the ability to expe~ience anger \Cleckley, 
1976). In contrast, the adequate/heightened-anger hypothesis 
asserts that psychopaths can experience anger and that these 
episodes may be intense and metastasize over time (McCord & 
McCord, 1964; Meloy, 1988; Million, 1981; Yochelson & 
Samenow, 1976). Both hypotheses, however, have remained 
virtually untested. Using provocation to induce anger and 
assessing physiological, behavioral, and subjective indices 
associated with anger, the purpose of this study was to test 
the competing predictions of the deficient/attenuated-anger 
and the adequate/heightened-anger hypotheses. 
Participants in the study were male undergraduates 
selected on the basis of Socialization scores and PCL Factor 
l ratings. Using combinations of these two measures, three 
groups were identified: control, psychopathy-analogue, and 
low-socialization. The control group consisted of 
participants whc scored high on the Socialization scale 
(i.e., highly socialized) and low on the PCL Factor 1 items. 
The psychopathy-analogue group consisted of participants who 
scored low on the Socialization scale (i.e., under 
socialized) and high on PCL Factor 1 items. The low-
socialization group consisted of participants who scored low 
on the socialization scale and low on the PCL Factor 1 
items. The reasons for including two groups with under 
socializatior. characteristics are discussed below. 
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Previous research using incarcerated samples has 
idencified two factors associated with psychopathy. ~----·- """" ra1...1.-U.L. .G 
contains criteria (e.g., early behavior problems, 
irresponsibility) which are related to a persistent 
antisocial lifestyle, and Factor 1 contains criteria (e.g., 
lack of empathy, poverty of affect) which are related to 
interpersonal/emotional features of the disorder (Harpur et 
al., 1989). Typically, psychopathy-analogue studies have 
used group identification measures (e.g., Socialization 
scale) that are more associated with the antisocial features 
and not the interpersonal/emotional features of psychopathy. 
In this study, the inclusion of a group with low-
socialization and high PCL Factor 1 scores represented an 
attempt to identify a more homogenous group of individuals 
who were more s:milar co the full clinical syndrome of 
psychopathy. By also including the low-socialization and low 
~actor 1 group in this s:udy, similarities and differences 
between the two low-socialization groups could be examined 
and the benefits of :he additional selection procedure in 
analogue studies could be assessed. 
Only two knowr. studies have attempted to induce anger 
in incarcerated psychopaths, and both reported no 
significant differences between psychopaths and 
nonpsychopaths on the amount of anger experienced (Forth, 
1992; Patterson, 1991). However, both studies used film 
clips to induce anger, and Forth suggests that the 
43 
effectiveness of this anger induction procedure with 
psychopathic samples is questionable (however, see S~llivarr, 
1994). 
As an alternative anger induction procedure, in this 
study anger was manipulated via provocation using the 
performer/evaluator paradigm, which has received substantial 
empirical support for inducing anger/aggression. More 
specifically, in this study provocative statements were 
delivered to participants regarding their performance on a 
computerized cognitive processing task. Based on theoretical 
accounts and empirical findings related to the causes of 
anger, the provocation was designed to accomplish three 
goals: to block the attainment of a goal, to provide a 
threat to self-esteem/image, and to be deemed as unjustified 
by the partic:pant (Anastansi et al., 1948, Averill, 1982; 
Berkowitz, 1962; Dollard et al., 1939; Freud, 1920; Lazarus, 
1991). In add:tion, participants were led to believe that 
the provocation was delivered by a peer of similar status, 
which has beer. reported to increase the probability of an 
anger episode (Averil:, :982). These aspects of the 
manipulation sho~ld increase the power for inducing anger. 
Several dependent measures were collected in the study. 
In accordance with the triple-response system theory of 
emotional experiences, physiological, behavioral, and 
subjective measures associated with emotional experiences 
and/or anger were used as dependent measures. Regarding 
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physiological measures, systolic/diastolic blood pressure 
and pulse rates were assessed. These measures were 
because of their theoretical connection with anger episodes 
and because of their validated utility in anger/aggression 
research (Hokanson & Burgess, 1962; Schwartz et al., 1981; 
Ekman et al., 1983; Levenson et al., 1991). Other 
physiological measures assessed included finger temperature, 
corrugator, perioral, and zygomatic facial EMG. These 
measures have been less widely used in anger research, 
although they have been theoretically linked to emotional 
experiences. For example, changes in facial expressions have 
been suggested as serving a central role in the initiation 
of an emotional experience (Izard, 1971; Tomkins, 1962; 
Zajonc, 1985). Further, overt facial expressions provide a 
method for communicacing an individual's emotional state to 
others (Izard, 1977). Regarding anger, associations between 
facial EMG and anger have been hypothesized, and some data 
consistent with these theoretical connections have been 
obtained (e.g., Fridlund et al., 1984; Smith et al., 1986). 
The behavioral measure of anger assessed in this study 
was retaliation towards a confederate after provocation. 
Retaliation towards a confederate or experimenter after 
provocation has been demonstrated in several empirical 
studies of anger/aggression (e.g., see Zillmann, 1979 for a 
review) . Subjective experiences of anger were also assessed 
in this scudy via self-report questionnaire. Other dependent 
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measures collected in the study were response latencies and 
word idencificacion accuracy rates obtained from a combined 
lexical decision/cued reaction time task. Response latencies 
and accuracy rates each contribute useful information about 
how efficiently participants process stimuli. 
The deficient/attenuated-anger hypothesis and the 
adequate/heightened-anger hypothesis of psychopathy make 
divergent predictions regarding the magnitude, temporal 
course, and effects of anger on basic cognitive processes in 
individuals with psychopathic features. Specific hypotheses 
for each of these areas are addressed separately below. 
Adequacy of the Anger Induction Technique. Before 
cesting the deficient/attenuated-anger hypothesis and the 
adequate/heightened-anger hypothesis of psychopathy, it was 
necessary to demonstrate that the anger induction technique 
was effective. An a priori decision was made that the anger 
induccion technique would be judged effective if, as 
compared to pre-provocation levels, significantly greater 
levels of blood pressure (systolic and diastolic) were 
exhibited by the control group after provocation. As an 
additional anger manipulation check, it was also deemed 
necessary to demonstrate that the control group exhibited 
retaliation towards a confederate after provocation. This 
strategy was based on several empirical findings that 
increases in blood pressure and retaliation are found after 
participants are provoked in experiments that use the 
performer/evaluator paradigm. 
Capacity/Magnitude Hypotheses. A major purpose of the 
study was to test the competing hypotheses related to the 
magnitude of anger reactions in individuals with 
psychopathic characteristics. It was predicted that, as 
compared to pre-provocation levels, control group 
participants would evidence significantly greater 
systolic/diastolic blood pressure, pulse rates, corrugator 
EMG, perioral EMG, zygomatic EMG, finger temperature, and 
self-reports of subjective anger after provocation. In 
addition, it was predicted that control group participants 
would retaliate against a confederate who provoked them. 
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The deficient/attenuated-anger hypothesis predicts 
lower physiological, behavioral, and subjective/experiential 
responses associated with anger after provocation in 
individuals with psychopathic characteristics as compared to 
individuals without psychopathic characteristics. A pattern 
of results indicating that, as compared to the control 
group, the psychopathy-analogue group evidenced 
significantly lower levels of systolic blood pressure, 
diastolic blood pressure, pulse rates, corrugator EMG, 
perioral EMG, zygomatic EMG, finger temperature, self-
reports of subjective anger and retaliation towards the 
confederate after provocation would be consistent with this 
hypothesis. 
In contrast, the adequate/heightened-anger hypothesis 
subjective/experiential responses associated with anger 
after provocation in individuals with psychopathic 
characteristics as compared to individuals without 
psychopathic characteristics. A pattern of results 
indicating that, as compared to the control group, the 
psychopathy-analogue group evidenced similar or 
significantly higher levels of systolic blood pressure, 
diastolic blood pressure, pulse rates, corrugator EMG, 
perioral EMG, zygomatic EMG, finger temperature, self-
reports of subjective anger, and retaliation towards the 
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confederate after provocation would be consistent with this 
hypothesis. 
Temporal Course Hvootheses. This study also examined 
the temporal course of arousal associated with anger. This 
issue was examined after participants were provoked but 
before an opportunity to retaliate against the confederate 
was offered. ~hese analyses were limited to the 
physiological da~a collected in the study. 
The deficient/attenuated-anger hypothesis of 
psychopathy predicts a more rapid decrease in physiological 
activity associated with anger in individuals with 
psychopathic charac~eristics. A pattern of results 
indicating chat, as compared to the control group, the 
psychopathy-analogue group showed a more rapid decrease in 
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systolic blood pressure, diastolic blood pressure, pulse 
rates, finger temperat~re, ccrr~ga~c= EMG, perioral EMG, a~d 
zygomatic EMG over the course of time after provocation but 
prior to retaliation would be consistent with this 
hypothesis. 
The adequate/heightened-anger hypothesis of psychopathy 
makes two different predictions about changes in 
physiological activity. One prediction is that changes in 
physiological activity over time would be similar for 
psychopaths and nonpsychopaths. A pattern of results 
indicating that, as compared to the control group, the 
psychopathy-analogue group evidenced similar changes in 
systolic blood pressure, diastolic blood pressure, pulse 
rates, finger ~empera~ure, corrugator EMG, perioral EMG, and 
zygomatic EMG over the course of time after provocation but 
prior to retaliation would be consistent with this 
prediction. 
In contras~. Yochelson and Samenow (1976) argue that 
anger in psychopaths metastasizes over time. Thus, one 
variant of the adequate/heightened-anger hypothesis also 
predicts physiological activity associated with anger would 
increase over time. A pattern of results indicating that, as 
compared to the control group, the psychopathy-analogue 
group evidenced con~inued elevations in systolic blood 
pressure, diastolic blood pressure, pulse rates, finger 
temperature, corrugator EMG, perioral EMG, and zygomatic EMG 
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over the course of time after provocation but prior to 
retaliation would be consistent with this 
Coanitive Processing Hypotheses. An examination of the 
effects of anger on cognitive processes was also conducted 
using a combination of word identification (i.e., lexical 
decision} and attentional shifting tasks in this study. 
Deficits in psychopaths have been observed on both tasks 
separately under ''nonemotional" conditions. This study 
attempted to replicate those findings reported by Howland et 
al. (1993) related to attentional shifts and Williamson et 
al. (1991) related to response latency facilitation for 
emotional words. Based on the findings reported by these 
investigators, it was predicted that prior to provocation: 
1) as compared to the control group, the psychopathy-
analogue group would make more classification errors on 
invalidly cued left target trials (i.e., trials in which the 
cue was presented on the ~ight side of the computer screen 
but the target appea~ed on the left side of the screen), 2) 
the control g~oup would show a response facilitation effect 
for emotional words \i.e., response latencies for emotional 
words would be significantly shorter than response latencies 
for emotionally-neutral words), and 3) the psychopathy-
analogue group would not show a response facilitation effect 
for emotional words. 
Predictions of participants' performance on the 
cognitive processing task after the anger induction were 
so 
limited to the lexical decision task and based on evidence 
that the experience of anger facilitates the processing of 
anger-congruent material (e.g., Laird et al., 1982). In this 
study the emotional words were all anger/aggression 
relevant. More specifically, it was predicted that, for the 
control group, the response facilitation effect for 
emotional words observed prior to provocation would be 
larger after provocation. 
The two anger hypotheses of psychopathy make divergent 
predictions regarding performance on the cognitive 
processing task after provocation for individuals with 
psychopathic characteristics. The attenuated/deficient-anger 
hypothesis predicts that pre- and post-provocation 
performances or. the lexical decision task would be similar 
for individuals with psychopathic features because of little 
changes in anger levels after provocation (i.e., their 
performance would not change because they would not 
experience anger after provocation) . A post-provocation 
pattern of results indicating the absence of the response 
facilitation effect for emotional words in the psychopathy-
analogue group would be consistent with this hypothesis. 
In contrast, the adequate/heightened-anger hypothesis 
predicts that the response facilitation effect for emotional 
words would be observed in individuals with psychopathic 
characteristics after provocation because anger experiences 
facilitate the processing of anger-relevant material. 
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(Again, the emotional words used in the study were 
anger/aggression relevant.j A post-provocation pattern of 
results indicating response facilitation for emotional words 
in the psychopathy-analogue group would be consistent with 
this hypothesis. However, Yochelson and Samenow (1976) also 
argue that psychopaths become so overwhelmed by anger that 
their ability to function is diminished. Thus, as compared 
to pre-provocation performance, a pattern of results 
indicating a poorer post-provocation performance on the 
lexical decision and/or the attentional shifting dimensions 
of the cognitive task by the psychopathy-analogue group 
would be consistent with this argument. 
Although not bearing on the primary analyses of the 
study presented above, other analyses reported herein were 
designed to provide more information about anger experiences 
in individuals with and without psychopathic 
characteristics. One set of secondary analyses examined the 
relation between the physiological, behavioral, and 
subjective/experiential systems associated with anger that 
were assessed in the study. Another set of secondary 
analyses examined changes in physiological measures and 
subjective/experiential measures after the opportunity to 
retaliate against the confederate had been offered. The 
rationale for these analyses and predictions is discussed 
separately below. 
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Correlations between Physiological, Behavioral, and 
Subjective Measures Associated with Anger. The 
physiological, behavioral, and subjective systems of an 
emotional response are theoretically related (Lang, 1968). 
However, the evidence for concordance between the systems is 
quite mixed and appears to be related to several factors 
(e.g., the magnitude of the emotional response, social 
pressures) (Rachman & Hodgson, 1974) . In regard to anger 
experiences, Hokanson and Burgess (1962) reported a 
significant relation between blood pressure and self-reports 
of anger after provocation but did not report a correlation 
coefficient. Despite several other known investigations of 
anger/aggression using the performer/evaluator paradigm, 
none have reported the concordance or discordance between 
activity in ~he differen~ systems. 
Data collected in this study provided an opportunity to 
examine several different measures associated with anger 
from ~he three systems of an emotional response. Remaining 
consistent wi~h the basic premise of the triple-response 
theory, it was predicted tha~ the different anger dependent 
measures associated with the three emotional response 
systems would be significantly correlated for the control 
group. Anger measures for of the three systems were also 
predicted to be significantly correlated in the psychopathy-
analogue group if results consistent with the 
adequate/heightened-anger hypothesis of psychopathy were 
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observed. However, the anger measures were not predicted to 
be significantly correlated in the psychopathy-analogue 
group if results consistent with the deficient/attenuated-
anger hypothesis of psychopathy were observed. 
Changes in Physiological and Subjective Measures after 
Retaliation. Decreases in systolic and diastolic blood 
pressure have been reported after the opportunity to 
retaliate against a provoker is offered (see Zillmann, 1979 
for a review) . This decrease in blood pressure suggests that 
the opportunity to retaliate against the provocateur 
mediates and reduces anger. Changes in other physiological 
factors (e.g., facial EMG) or subjective reports of anger 
have not been examined, but there is little reason to 
believe that a similar pattern would not emerge. It was 
predicted that reductions in physiological measures and 
self-reported anger to pre-provocation levels would be 
observed in the control group after the opportunity to 
retaliate against the confederate was offered. 
The deficient/at~enuated-anger hypothesis of 
psychopathy makes no prediction regarding the return of 
physiological measures and self-reports of anger to pre-
provocation levels because according to this hypothesis, 
there would be no (or minimal) increases in physiological 
measures and self-reported anger after provocation in the 
first place. On the other hand, if results consistent with 
the adequate/heightened-anger hypothesis of psychopathy were 
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observed, it was predicted that reductions in physiological 
measures and self-reported anger to pre-provocation levels 
would be found in the psychopathy-analogue group after the 
opportunity to retaliate against the confederate was 
offered. However, Yochelson and Samenow's (1976) suggestion 
that psychopaths' anger metastasizes until they lose all 
perspective predicts that, for individuals with psychopathic 
characteristics, significant anger reductions would not 
occur after the opportunity to retaliate against a 
provocateur is offered. Results indicating no reduction in 
physiological measures and self-reports of anger in the 
psychopathy-analogue group after retaliation would be 
consistent with this argument. This examination of the 
temporal course and reduction in anger following retaliation 
also provided a way of examining differences between 
adequate anger and heightened anger in individuals with 
psychopathic characteristics. 
Planned Comparisons. Planned comparisons for all 
dependent measures and hypotheses presented above were 
computed to examine differences between the control group 
and the psychopathy-analogue group and to examine 
differences between the control group and the low-
socialization group. Depending on the specific hypotheses 
being tested, planned comparisons consisted of either 
interaction contrasts or simple main effect contrasts. The 
specific type of planned comparison computed is described in 
the Results section for each specific analysis. 
Summary 
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Although several studies have examined fear and anxiety 
in psychopaths, very few studies have examined anger (or 
other emotions) in psychopaths or individuals with 
psychopathic features. Thus, the examination of anger in 
individuals with psychopathic features was designed not only 
to contribute to our understanding of this emotion in these 
individuals but to also provide a more complete picture of 
psychopaths' emotional reactions in general. Moreover, an 
examination of attentional processes in general and under 
conditions of anger was designed to contribute to the 
burgeoning body of research related to cognition in 
psychopaths and to our understanding of the conditions under 
which attentional processes would be enhanced and/or 
impaired in psychopaths. 
This study was also designed to contribute to our 
understanding of anger in general. More specifically, the 
assessment of anger across the physiological, behavioral, 
and subjective/experien~ial systems of an emotion reaction 
allowed an examination of the concordance and discordance 
between theoretically related systems. In addition, the 
study was designed to gain a better understanding regarding 
the effects of anger on cognitive processes, an area which 





Participants were 62 undergraduate males recruited 
through the UNCG psychology subject pool. Participants were 
initially selected on the basis of scores on the 
Socialization (So) scale which was administered during mass 
testing sessions. Individuals who scored in the extreme 
thirds of the So scale distribution were invited to 
participate in the study. 
As a further group assignment procedure, PCL Factor 1 
ratings were obtained from those who participated in the 
study. To derive these ratings, participants were 
interviewed about family, romancic relationships, work, 
school, and antisocial activity histories. The semi-
structured interview was a modified version of that used 
with an incarcerated sample. Factor 1 scores could range 
from 0 to 16. All interviews were conducted by clinical 
psychology graduate students who had received extensive 
training. To examine interrater reliability for the PCL 
Factor 1 items, 26 of the interviews were audiotaped and 
rated by a clinical psychology graduate student who had 
extensive PCL training. The zero-order correlation between 
PCL Factor 1 ratings of the interviewer and the observer was 
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.72. The magnitude of this correlation indicated substantial 
agreement between the raters on Factor l items. \The zero-
order correlations between ratings for Factor 2 items and 
PCL total scores were .83 and .86, respectively.) 
Group assignment was based on a combination of So 
scores and PCL Factor 1 ratings. The psychopathy-analogue 
group contained 20 participants who scored in the lower 
third of the So scale distribution {i.e., 30 and lower) and 
scored 5 or above on the PCL Factor 1 items. The low-
socialization group contained 21 participants who scored in 
the lower thi~d of the So scale distribution and scored 4 or 
lower the PCL Factor 1 items. The control group contained 21 
participants who scored in the upper third of the So scale 
distribution ::.e., 35 and above) and scored 4 or lower on 
the PCL Factor l items. 
So score means for the control, low-socialization, and 
psychopathy-analogue groups were 39.90 (SD = 3.21), 26.05 
(SD = 2.96), and 25.70 (SD = 3.67), respectively. Group 
differences were significant £(2,59)=126.60, £<.001 and 
indicated that the control group had higher socialization 
scores than the other two groups. Factor 1 score means for 
the control, low-socialization, and psychopathy-analogue 
groups were 1.67 (SD=.97), 1.95 (SD=1.28), and 7.10 
{SD=1.59), respectively. Group differences were significant 
£(2,59)=112.77, £<.001 and indicated that the psychopathy-
analogue group had higher Factor 1 scores than the other two 
58 
groups. 
The average ages of the control, low-socialization, and 
psychopathy-analogue groups were 20.29 (SD = 3.26), 19.52 
(SD = 3.74), and 21.00 (SD = 4.34), respectively. The 
majority of participants were Caucasian (control 85.7%, low-
socialization 85%, psychopathy-analogue 100%), and the 
remainder of participants were African-American. The 
majority of participants were right-handed (control 81%, 
low-socialization 100%, psychopathy-analogue 95%). Groups 
were not significantly different on any of these factors. 
Procedural information was given and informed consent 
was obtained prior to beginning the study. Participants were 
paid for their participation and received experiment credit 
as partial fulfillment of a research requirement in 
introductory psychology courses. 
Apoaratus and Stimuli 
Anaer Induction. Provocation was used to induce anger. 
Participants were led to believe that their performance on a 
computerized cognitive task (discussed below) was being 
evaluated by another similar-aged male participant located 
in another room also working on the computer task. In fact, 
there was no other participant. This supposed participant is 
referred to herein as the confederate. The basic design of 
the provocation was to lead participants to believe that 
their performance on the computer task was unfairly 
evaluated by the confederate. To examine the extent to which 
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participants viewed the confederate's feedback as unfair, at 
the conclusion of the study but prior to debriefing, 
participants rated the "fairness" of the feedback provided 
by the confederate on a 10-point Likert scale (O=extremely 
unreasonable to 9=extremely reasonable) . Means for this 
rating for the control, low-socialization, and psychopathy-
analogue groups were 1.67 (SD = 1.35), 1.48 (SD = 1.25), and 
2.10 (SD = 1.48). These group differences were not 
significant, £(2,59)=1.12, £=.33, and indicated that overall 
participants rated the confederate's feedback as 
unfair/unjustified. The specific conditions and steps 
involved in the provocation are discussed in detail in the 
Procedure section. 
Cognitive Processina Task. Cognitive processes were 
examined using a cued reaction time task similar to that 
employed by Howland et al. (1993) but modified co include a 
lexical decision component. This task was performed on a 
Zenith Data Systems personal computer (model 2CV-2526-EY) 
with a Seiko Instruments color monitor (model CM-1430). The 
software was a program written by the author in turbo-
pascal. This computerized task consisted of a number of 
trials in which the presentation of an initial cuing 
stimulus on each trial more often than not predicted the 
location of a target stimulus. More specifically, on 80% of 
trials the target stimulus was presented on the same side of 
the computer screen (i.e., right or left) as the cuing 
stimulus. Herein, these trials are termed valid trials. 
Conversely, on 20% of trials the cuing stimulus 
predict the location of the target stimulus (i.e., the 
target stimulus appeared on the opposite side of the 
computer screen from the cuing stimulus) . Herein, these 
trials are termed invalid trials. 
The cuing stimulus was a white asterisk. The target 
stimuli consisted of 12 anger-relevant, 12 emotionally-
neutral, and 24 pronounceable nonsense words. These were 
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equally divided between the blocks (i.e., 6 anger-relevant, 
6 nonemotional, 12 nonsense). Thus, different targets were 
used in each block (i.e., pre/post provocation) to control 
for practice/familiarity effects. 
Anger-relevant and emotionally-neutral words were 
selected from 7-point pleasant/unpleasant scale ratings 
reported in Toglia and Battig (1978). Anger-relevant words 
were selected on the basis of their relevance to 
anger/aggression and ratings of more than 1.5 SD's below the 
mean pleasantness ratings. Emotionally-neutral words were 
selected on the basis of pleasantness ratings that fell 
within plus or minus .5 SO's of the mean. 
Anger-relevant and emotionally-relevant words were 
matched on number of letters, number of syllables and on 
levels of concreteness, imagery, and familiarity from 
ratings provided by Toglia and Battig (1978). Pronounceable 
nonsense words were constructed by the author; although 
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pronounceable, they are not found in an English dictionary. 
(See Appendix A for a copy of the target 
The cuing stimulus appeared for 750 milliseconds (ms) 
and was immediately followed by the target. On each trial 
the target stimulus was presented for 350 ms but 
participants had 1500 ms to respond. Participants were 
instructed that the cuing stimulus was the best guide as to 
where the target stimulus would appear and to respond to the 
target stimulus as quickly as possible. 
Participants used their right hand second digit to push 
the letter "J" on the computer keyboard if the target 
appearing on the right side of the computer screen was a 
word and pressed the letter "K" using the third digit of 
their right hand if the target was a nonsense word. 
Moreover, participants used their left hand third digit to 
press the letter "D" if a target appearing on the left side 
of the computer screen was a word and pressed the letter "F" 
using the second digit of their left hand if the target was 
a nonsense word. 
Participan:s received monetary payoffs for accurate 
responses. The amount of monetary payoff given for correct 
responses on each trial varied from one to three cents, such 
that quicker responses were rewarded with greater amounts of 
money. Each incorrect response was penalized by the loss of 
one cent. Feedback was given after each trial as to whether 
the response was correct or incorrect and how much money was 
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awarded or lost. 
Each block ----.:-~-~_.c. \..UUO:::O.l.O:::OI...CU. '-'""' 240 trials. Of these 240 
trials, 96 were validly cued right target trials (i.e., cue 
and target appeared on the right side of the computer 
monitor) . Of these 96 trials, 24 contained anger-relevant 
word targets, 24 contained emotionally-neutral word targets, 
and 48 contained nonsense word targets. In addition, 24 
trials were invalidly cued right targets (i.e., the cue 
appeared on the left side of the monitor, but the target 
appeared on the right side). Of these 24 trials, 6 contained 
anger-relevant word targets, 6 contained emotionally-neutral 
word targets, and 12 contained nonsense word targets. Each 
block also had 96 validly cued left target trials (i.e., cue 
and target appeared on the left side of the computer 
monitor). Of these 96 trials, 24 contained anger-relevant 
word targets, 24 contained emotionally-neutral word targetsi 
and 48 contained nonsense word targets. In addition, 24 
trials were invalidly cued left targets (i.e., the cue 
appeared on the right side of the monitor, but the target 
appeared on the left side). Of these 24 left hand invalid 
trials, 6 contained anger-relevant word targets, 6 contained 
emotionally-neutral word targets, and 12 contained nonsense 
word targets. On any given trial there was a 50% chance that 
the target would be a word. Trials were presented in a 
pseudo-random order that remained constant for all 
pa:r-ticipants. 
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Physiological. Facial electromyographic (EMG), finger 
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measures. EMG and finger temperature were assessed using a 
Biolab physiological monitoring system. For facial EMG, two 
4 mm Ag/AgCl leads filled with conductive gel were attached 
via adhesive collars to the perioral (lower lip) , zygomatic 
(cheek) and corrugator (brow) sites on the left side of the 
face. A 4 mm Ag/AgCl ground lead filled with conductive gel 
was attached to the mid-line forehead area just below the 
hairline. EMG activity was recorded at a sampling rate of 10 
Hz, a rate similar to that used in other facial EMG studies 
of emotions (e.g., Fridlund et al., 1984). EMG signals were 
band-limited to 100-250 Hz. Although it is recognized that 
much of a signa~ is lost with this high band-limit, it is 
within the range suggested by Fridlund and Cacioppo (1986) 
in order to maximize recording-site specificity and system 
signal-to-noise ratio. Finger temperature was assessed via 
an electrode attached to the tip of the third digit of the 
left hand. Similar to facial EMG, finger temperature was 
sampled at 10 Hz. Blood pressure and pulse were assessed 
using a Dinamap Vital Signs Monitor (Model 8110). 
Measurements were taken via an arm cuff attached to the left 
arm. 
Subjective. Subjective ratings of emotional experiences 
were obtained for five emotional states, sadness, happiness, 
anger, anxiety, and fear. Levels of each of these emotional 
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states were assessed using a 10-point likert scale response 
representing n feel very strongly... (See Appendix B for a 
copy of this measure.) 
Behavioral. The level of retaliation towards the 
confederate after provocation was the behavioral measure of 
anger. In particular, participants rated the confederate's 
overall levels of performance, effort, and intelligence on 
the cued reaction time task. Ratings were made on a 7-point 
scale (i.e., 1=extremely low to ?=extremely high). In 
addition, participants made a nyes/no 11 decision as to 
whether the confederate received a monetary performance 
bonus. These measures were assessed twice during the study, 
once before provocation and once after provocation. (See 
Appendix C for these rating scales.) 
Intellioence. Levels of intelligence may moderate 
performance on cognitive tasks (Sternberg & Salter, 1982) 
Thus, intelligence was assessed and examined in a set of 
supplementary analyses. The Shipley Institute of Living 
Scale (SILS; Shipley, 1940) was used as a measure of 
intelligence. This brief, self-administered measure has 
demonstrated good reliability and validity. Split-half 
reliability has been reported at .92 (Shipley, 1940) and 
test-retest reliability has been reported at .78 (Zachary, 
1986). Attesting to its validity, SILS scores have been 
reported to be related to several other intelligence indices 
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(see Zachary, 1986). 
Anxiety. Levels of trait anxiety have been reported as 
a moderator of psychopaths' performance on a cooperation 
task (Widom, 1976) and on an empathy task (Patterson, 1991) . 
In addition, anxiety has been reported to affect performance 
on cognitive tasks (e.g., MacLoed et al. 1986; MacLoed & 
Mathews, 1988). Therefore, trait anxiety was assessed and 
examined in a set of supplementary analyses. The Welsh 
Anxiety Inventory (WAI; Welsh, 1956) was used to assess 
levels of trait anxiety. This inventory contains 39 
true/false items. The inventory has demonstrated adequate 
reliability. Split-half reliability has been reported at .88 
and test-retest reliability has been reported at .70 (Welsh, 
1956). Regarding validity, the WAI has been reported as 
correlated with other anxiety measures and greater WAI 
scores have been reported in individuals with psychological 
disorders {Welsh, 1956). 
Procedure 
Upon entering the experiment participants were provided 
with a false cover story that the study was designed to 
examine the effects of feedback about performance on a 
computerized reaction time task and subsequent performance 
on the same task. Participants were told that another 
similar-aged male participant was being tested 
simultaneously and that each would give performance feedback 
to the other twice during the experiment. Again, there was 
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no other male participant. After obtaining informed consent, 
the physiological equipment was attached and instr..lctions 
about the cued reaction time task were presented. 
Feedback procedures were explained to participants. 
More specifically, participants were told that they would 
complete two blocks of trials on the computer task. After 
each block, participants (i.e., the actual participant and 
the confederate) would evaluate the other's performance on 
three dimensions (i.e., overall performance, overall effort, 
estimate of intelligence) and decide whether a $5.00 
performance bonus would be awarded for that block of trials. 
It was stressed that awarding the performance bonus was 
based entirely on the participants' judgment. 
Following these instructions baseline physiological 
measures were recorded. These measures included 48 seconds 
of EMG, 48 seconds of finger temperature, systolic/diastolic 
blood pressure, and pulse. Next, the cued reaction time task 
trials began. Short rest periods occurred every five minutes 
during each block of trials. During these rest periods, 
facial EMG (48 seconds), finger temperature (48 seconds), 
blood pressure, and pulse were measured. These measures were 
also assessed at the end of the first block of trials. To 
make the manipulation more plausible, the experimenter left 
the room after every rest period to "check" the progress of 
the confederate. 
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After the first block of trials, the computer displayed 
summary performance information. Regardless of participant's 
actual performance, the summary information stated that the 
participant's accuracy was 87.2% and that this performance 
was better than 86 out of every 100 people tested on the 
task. In addition, the summary information stated that the 
participant's response speed was on average 754 ms which was 
better than 82 out of every 100 people tested. The 
experimenter wrote down this information and pretended to 
take it to the confederate in the other room. 
Upon returning, the experimenter presented false 
summary information to the participant about the 
confederate's performance. The content of this information 
remained the same for all participants and indicated that 
che confederate's accuracy was 85.3% and that this 
performance was better than 84 out of every 100 people 
cested. Further, the summary information stated that the 
confederate's response speed was on average 782 ms and that 
this performance was better than 80 out of every 100 people 
tested. (Notably, this information indicated that the 
confederate's performance was similar to, but slightly 
poorer than, the participant's performance.) Based on this 
information, the participant rated the confederate's overall 
performance, effort, and intelligence and decided if the 
monetary performance bonus was to be awarded. 
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The experimenter then told the participant that he was 
going co obcain the other participantrs feedback and make an 
audiotape regarding his feedback to the participant. The 
experimenter left the room, returned approximately three 
minutes later, and made an audiotape with the participant 
containing his verbal feedback to the confederate. Following 
this, EMG {48 seconds), finger temperature {48 seconds), 
pulse, and blood pressure were assessed. The measures 
obtained during this assessment served as the pre-
provocation baseline measures. 
The participant was then given the written feedback 
(supposedly from the confederate) and the confederate's 
audiotaped feedback was played. The confederate's written 
feedback was ~he same for all participants and indicated 
chat che par~icipant's performance was only average, his 
efforc was low, and his incelligence was estimated as low 
average. In addition, the confederace withheld the $5.00 
performance bonus. The audiotaped feedback reviewed these 
ratings and also contained some disparaging remarks about 
the participanc. (See Appendix D for the exact content of 
the cape.) During che playing of the tape, EMG and finger 
temperacure were assessed (over an interval of 144 seconds) 
Immediately following the playing of the audiotape, blood 
pressure and pulse measurements were assessed. 
Next, another block of the cued reaction time task was 
presented. At five minute intervals facial EMG (48 seconds), 
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finger temperature (48 seconds), blood pressure, and pulse 
were assessed during rest periods. Following this, summary 
performance information was again displayed by the computer. 
This information was the same for all participants and 
indicated that the participant's accuracy was 89.3% and this 
was better than 88 out of every 100 tested. In addition, the 
information indicated that the participant's response time 
on average was 725 ms which was better than 85 out of every 
100 people tested. (Notably, this summary information 
indicated that the participant's performance was slightly 
better than his performance during the first block of 
trials.) This information was recorded by the experimenter 
and participants were instructed that feedback would once 
again be given. Again, the experimenter pretended to take 
the information to the confederate and returned 
approximately three minutes later with the confederate's 
summary performance information. This information stated 
that the confederate's accuracy was 86.7% which was better 
than 85 out of every 100 people tested. In addition, the 
summary information stated that the confederate's average 
response time was 740 ms which was better than 83 out of 
every 100 people tested. (Notably, this summary information 
indicated that the confederate's performance was better than 
during the first block of trials and again similar to, but 
slightly poorer than, the participant's performance.) 
Participants again rated the confederate's performance and 
decided whether the monetary performance bonus should be 
awarded. The experimenter left the room and returned three 
minutes later. 
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Upon returning, a final set of facial EMG (48 seconds), 
finger temperature (48 seconds), blood pressure, and pulse 
was assessed. These assessments were used to examine post-
retaliation changes in physiological activity. Participants 
then rated their current levels of five different emotions 
(i.e., anger, anxiety, fear, happiness, and sadness). In 
addition, they retrospectively rated levels of these 
emotions for how they felt when they first came to the 
experiment, and how they felt after receiving the first set 
of feedback from the confederate. It was during this time 
that participants also raced the "fairness'' of the original 
feedback provided by the confederate. 
Following the experimencal procedure, participants were 
debriefed and told that the feedback that they received was 
falsified in order to examine the effects of emotional 
experiences on reaction times and accuracy on the computer 
task. The experimenter gave a detailed explanation as to why 
the deception was used (i.e., an effort to generate valid 
emotional reactions) and provided opportunities for 
participants to discuss aspects of the deception and/or the 
study in general. All participants were directly asked if, 
and to what extent, they were experiencing any negative 
feelings resulting from either the provocation or from the 
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fact that they were deceived by the experimenter as part of 
che scudy. No parcicipants expressed that they were 
experiencing negative feelings from the provocation or from 
the fact that they were deceived by the experimenter, and in 
no instance did the experimenter doubt the participant's 
truthfulness. Because deception was used in the study, 
participants were asked if the information collected about 
them could still be used in the study. All participants 
agreed and signed a waiver indicating that they understood 
that deception had been used and that the information 
collection about them could be used in the study. 
Participants were then interviewed and/or asked to complete 
the WAI and SILS. Participants were paid for their 
performance on the computer task as well as the two $5.00 
performance bonuses. On average, participants received a 
total of $16.00. 





Group data for each of the dependent measures were 
examined for normality and homogeneity of variances. In a 
few instances group data were skewed and/or group variances 
were heterogeneous. However, the degree of skewness and/or 
amount of heterogeneity for these few variables was 
considered small (Glass, Peckham & Sanders, 1971; Keppel, 
1982; Winer, 1971). Taking this into account, as well as the 
relatively large sample size for each group and the 
robustness of the Analysis of Variance (ANOVA) procedures, 
the use of ANOVA procedures in the statistical analyses of 
these data appears appropriate. 
Grouo Comparisons on Trait Anxiety and Intelligence 
Group comparisons on trait anxiety and intelligence 
were conducted. As assessed by the WAI, mean trait anxiety 
scores for control, low-socialization, and psychopathy-
analogue groups were 8.57 (SD = 7.37), 15.00 (SD = 8.87), 
and 10.90 (SD = 9.10i, respectively. To examine group 
difference on reported trait anxiety, scores were submitted 
to a one-way ANOVA. The results of this analysis were 
significant, £(2, 59) = 3.10, p = .OS. Follow-up comparisons 
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using a Tukey's HSD test indicated that the low-
socialization group reported significantly higher 
, ____ ,- -&: 
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trait anxiety than the control group. Shipley overall 
intelligence t-scores for the control, low-socialization, 
and psychopathy-analogue group were 58.66 (SD = 3.57), 56.67 
(SD = 5.89), and 56.95 (SD = 5.14), respectively. An 
analyses of these scores using a one-way ANOVA did not 
indicate significant group differences, £(2, 59) = 1.00, 2 = 
. 38. 
Group Comparisons on Pre-Provocation Physiological Measures 
An argument could be made that any group differences 
observed for changes in physiological measures after 
provocation could have been affected by pre-provocation 
(i.e., baseline) levels. To address this issue, pre-
provocation levels for each physiological measure were 
submitted to a one-way ANOVA to examine group differences. 
(Means and standard deviations for each physiological 
measure are presented in Table 2) . The results of these 
analyses indicated chat groups did not differ on pre-
provocation levels of systolic blood pressure, £(2, 59) < 1, 
diastolic blood pressure, £(2, 59) 1.45, 2 = .24, pulse, 
£(2, 59) < 1, corrugator EMG, £(2, 59) < 1, zygomatic EMG, 
£(2, 59) < 1, or perioral EMG, £(2, 59) = 2.01, 2 = .14. For 
finger temperature, the results of the one-way ANOVA 
indicated a nonsignificant trend, £(2, 59) = 2.40, 2 .10. 
A visual inspection of the data suggested that greater 
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finger temperature in the psychopathy-analogue group as 
compared to the low-socialization group accounted for 
trend. Overall, groups were similar on physiological 
measures prior to provocation. 
Manipulation Check 
As a manipulation check on the anger induction 
technique, changes in systolic and diastolic blood pressure 
were compared in the control group using paired t-tests. The 
mean increase in systolic blood pressure after provocation 
was 9.29 mrnHg and this increase was significant, h{20) = 
5.45, p < .001. The mean increase in diastolic blood 
pressure after provocation was 6.00 mmHg and this increase 
was also significant, ~(20) = 4.37, p < .001. 
The control group's retaliation towards the confederate 
after provoca~ion was also used to examine the effectiveness 
of the anger induction technique. Two separate analyses were 
conducted: one was based on feedback ratings of performance, 
effort, and intelligence and the other was based on awarding 
the $5.00 performance bonus. Summed feedback ratings of 
performance, effor~, and intelligence were computed 
separately for ratings made before provocation and after 
provocation. The scores of these summed ratings could range 
from 0 (extremely low) ~o 21 (extremely high) . The decrease 
in feedback scores to the confederate from pre-provocation 
ratings to post-provocation ratings was on average 2.10 
points and indicated that retaliation towards the 
75 
confederate had occurred. This pre/post decrease in feedback 
ratings was - ~ ...,,. - ..:,. • I"-% I 12 = 
The second analysis examined the awarding of the $5.00 
performance bonus pre- and post-provocation. In the control 
group, 100% of participants awarded the performance bonus 
prior to provocation. After provocation, however, only 52% 
of control group participants awarded the performance bonus. 
This difference was significant, T(20) = 30, £ < .01. 
Taken together, control group participants evidenced 
increases in blood pressure and retaliation which are 
consistent with theoretical views of anger reactions and 
with previous empirical work using a similar anger induction 
technique (e.g., Hokanson & Burgess, 1962). Thus, it is 
concluded that the anger induction technique used in this 
study was effective. 
Overview of Statistical Analyses 
ANOVAs were the primary statistical analysis procedures 
used in this study. Although the ANOVA procedures varied 
depending on the research question being addressed, these 
procedures generally were in the form of a 3(group) X 
2(block) design. The group level corresponded to the 
control, low-socialization, and psychopathy-analogue groups, 
and the block level corresponded to the repeated measure 
factor (e.g., pre-provocation levels verses post-provocation 
levels) . The specific measures included in the block level 
are presented in each subsection. 
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For any analysis that followed this general design, 
data were iuitially submitted to this o~~ibus ~10VA. 
Regardless of the outcome of the group X block interaction 
from the omnibus ANOVA (not reported herein), two planned 
comparisons were computed to examine group differences. One 
planned comparison examined differences between the control 
group and the psychopathy-analogue group. The other planned 
comparison examined differences between the control group 
and the low-socialization group. 
Depending on the question being addressed, planned 
comparisons which examined group differences were one of two 
types: simple main effects or interaction contrasts. For 
simple main effect analyses, a pooled error term was 
computed based on the procedures provided by Kirk (1995, p. 
531) and used in the analyses. Interaction contrasts 
(primarily used to examine pre/post difference scores) were 
also computed based on procedures provided by Kirk (1995, p. 
533). More specifically, levels assessed at time one (Tl) 
(e.g., pre-provocation scores for systolic blood pressure) 
were subtracted from measures assessed at time two (T2) 
(e.g., post-provocation scores for systolic blood pressure) 
for participants in the groups that were being compared and 
a hybrid mean-squared between-group x block term was 
computed. The error term and denominator degrees of freedom 
used in the interaction contrasts were the repeated measures 
error term and corresponding degrees of freedom obtained in 
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the initial ANOVA {Kirk, 1995; p. 536). A significant result 
would indicate that the magnitude of change from 
was different for the groups being compared. 
Although the planned interaction contrasts and simple 
main effects were the primary analyses of interest, group 
main effects from the omnibus ANOVA are reported to evaluate 
any group differences on responses collapsed across the 
block levels. Also, block main effects from the omnibus 
ANOVA are reported tQ evaluate the effects of the 
provocation or retaliation for the sample as a whole. Any 
deviations from this general ANOVA procedure will be 
presented in the specific subsection. 
Other statistical procedures used in this study 
included Pearson correlations, t-tests, and Chi-square 
techniques. Regardless of the statistical procedure being 
used, in all primary, secondary, or supplemental analyses, 
an alpha level of .05 was used to evaluate statistical 
significance, and an alpha level range of .06 to .10 was 
considered a nonsignificant trend. 
Primary Analyses 
Caoacity/Magnitude 
One of the primary purposes of the study was to examine 
group differences in subjective, physiological, and 
behavioral measures associated with anger after provocation. 
These analyses provided information about if, and to what 
extent, individuals with psychopathic characteristics 
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experienced anger. Zero-order correlations computed between 
the different dependent measures associated with anger 
indicated that the intercorrelations were generally low; 
hence, the use of multivariate procedures would have been 
inappropriate. (Table 6 contains the correlation matrix for 
these dependent measures, and a discussion of this issue is 
presented in a later section.) Therefore, each dependent 
measure was analyzed separately, and data were initially 
submitted to a 3(group) X 2(block) ANOVA. The block levels 
corresponded to pre-provocation and post-provocation scores 
of the specific dependent measure being examined. Planned 
interaction contrasts were use to evaluate group 
differences. Herein, these interaction contrasts are 
referred to as the pre/post difference scores. 
Subjective. Table 1 contains pre-provocation means, 
post-provocation means, and pre/post difference scores for 
each group and each emotion. Subjective ratings were 
initially submitted to a 3(group) X 2(block) ANOVA 
separately for each of the five assessed emotions. Results 
of the statistical analyses for each emotion are presented 
below. 
For anger, the block main effect was significant, £(1, 
59) = 91.50, Q < .001, indicating increases in self-reported 
anger following provocation for the sample as a whole. The 
group main effect was not significant, f(2, 59) < 1. The 
planned contrasts of the pre/post anger difference scores 
were not significant for the control versus psychopathy-
analogue group comparison, £\1, 59) = 2.73, or the control 
versus low-socialization group comparison, f(l, 59) < 1. 
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For happiness, the block main effect was significant, 
f(1, 59) = 47.24, £ < .001, indicating decreases in self-
reported happiness following provocation for the sample as a 
whole. The group main effect was not significant, f(2, 59) < 
1. The planned contrast of the pre/post happiness difference 
scores was significant for the control versus psychopathy-
analogue group comparison, f(l, 59) = 4.82, £ < .OS, 
indicating that the control group reported a greater 
reduction in happiness after provocation. The pre/post 
happiness difference scores comparison between the control 
group and low-socialization group was not significant, f{1, 
59) < 1. 
For sadness, the group main effect was not significant, 
f(2,59) < 1. Group changes in reported sadness after 
provocation were small, and the block main effect indicated 
that these changes were not significant for the sample as a 
whole, f(1, 59l < 1. The planned contrasts of the pre/post 
sadness difference scores were not significant for any of 
the group comparisons {both fs(1, 59) < 1). 
For fear, the block main effect was significant, £(1, 
59) = 10.34, 2 = .002, indicating decreases in self-reported 
fear following provocation for the sample as a whole. The 
group main effect was not significant, f(2, 59) < 1. The 
80 
planned contrasts of the pre/post fear difference scores 
were not significant for the control versus psychopathy-
analogue group comparison, F(l, 59) < 1, or the control 
versus low-socialization group comparison, f(l, 59) = 2.19. 
For anxiety, a nonsignificant trend for the group main 
effect, £(2, 59) = 2.35, 2 = .10, indicated a tendency for 
the control group to report higher anxiety levels before and 
after provocation. However, overall changes in reported 
anxiety after provocation were small, and the block main 
effect indicated that these changes were not significant for 
the sample as a whole, £(1, 59) < 1. The planned contrasts 
of the pre/post anxiety difference scores were not 
significant for the control versus psychopathy-analogue 
group comparison, £(1, 59) < 1, or the control versus low-
socialization group comparison, f(1, 59) = 2.70. 
In summary, increases in self-reported anger after 
provocation were significant for the sample as a whole, and 
there were no significant group differences. The 
nonsignificant difference between the control group and the 
psychopathy-analogue group on reported anger replicated the 
findings reported by Patterson (1991), Forth (1992), and 
Sullivan (1994). Further, these results were not 
inconsistent with the adequate/heightened-anger hypothesis 
but were not consistent with the deficient/attenuated-anger 
hypothesis of psychopathy. 
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Decreases in fear and happiness after provocation were 
significanc for the sample as a whole. Group comparisons 
indicated that the control group reported a significantly 
greater reduction in happiness after provocation than the 
psychopathy-analogue group. Although the two anger 
hypotheses of psychopathy make no predictions about other 
emotional experiences in psychopaths, this finding suggests 
that some conditions may differentially affect emotional 
experiences for psychopaths and nonpsychopaths. 
Blood Pressure. Systolic blood pressure, diascolic 
blood pressure, and pulse were analyzed separately using 
3(group) X 2(block) ANOVAs. The block levels corresponded to 
pre-provocatior. measurements (obcained immediately prior to 
provocation) and post-provocation measurements (obtained 
immediately af:er provocation) . Table 2 contains pre-
provocation means, post-provocation means, and pre/post 
difference scores for each group and each measure. Results 
of the analyses are presented below. 
For systolic blood pressure, the block main effect 
indicated significant increases following provocation for 
the sample as a whole, f\1, 59) = 53.44, Q < .001. The group 
main effect was not significant, £(2,59) < 1. Planned 
contrasts of the pre/post systolic blood pressure difference 
scores were not significant for the control versus 
psychopathy-analogue group comparison, f(1, 59) = 1.00, or 
the control versus low-socialization group comparison, f(1, 
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59) = 2.25. 
The block main effecc for diastolic blood pressure 
indicated significant increases for the sample as a whole, 
£(1, 59) = 46.88, 2 < .001. The group main effect was not 
significant, £(2, 59) = 1.27, 2 = .29. Planned contrasts of 
the pre/post diastolic blood pressure difference scores were 
not significant for the control versus psychopathy-analogue 
group comparison, £(1, 59) < 1, or the control group versus 
low-socialization group comparison, £(1,59)=1.47. 
For pulse, the block main effect indicated a 
nonsignificant trend towards an increase following 
provocation for the sample as a whole, £(1, 59) = 3.11, 2 = 
.08. The group main effect was not significant, £(2,59) < 1. 
Planned contrasts of the pre/post pulse difference scores 
were again not significant for either the control versus 
psychopathy-analogue group comparison, £(1, 59) < 1, or the 
control versus low-socialization group comparison, £(1, 59) 
= 1.03. 
In summary, significant increases in systolic and 
diastolic blood pressure following provocation were observed 
for the sample as a whole, whereas a nonsignificant trend 
for increases in pulse following provocation was observed 
for the sample as a whole. No significant differences were 
found for any of the group comparisons. Taken together, 
these results were not inconsistent with the 
adequate/heightened-anger hypothesis but were not consistent 
with the deficient/attenuated-anger hypothesis of 
psychopachy. 
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Facial EMG. Corrugator, perioral, and zygomatic EMG 
activity were assessed during provocation. A visual 
inspection of the raw EMG data indicated that the greatest 
increases in activity across groups were in response to six 
provocative statements made by the confederate to 
participants on the audio-taped feedback. The six 
provocative statements were: 1) that the participant's 
performance was only average, 2) his effort was low, 3) his 
intelligence was at best low average, 4) he should not 
receive the $5.00 performance bonus, 5) he was not pushing 
the buttons quick enough, and 6) that given his effort and 
intelligence, he could not improve his performance on the 
next block of trials. 
EMG activity associated with these six provocative 
statements were extracted in interval lengths of eight 
seconds. Thus, a total of 48 seconds of EMG activity was 
extracted for each EMG site (responses to 6 statements X 8 
second interval length) . These 48 seconds of EMG activity 
were summed and then averaged separately for each 
participant and for each muscle site. These means served as 
the measure of EMG activity during provocation and were 
compared to a 48-second baseline measure assessed just prior 
to provocation. 
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Table 2 contains pre-provocation means, post-
provocation means, and preipost difference scores for each 
group and each EMG site. EMG responses were analyzed 
separately for each muscle site. Data from each site were 
initially submitted to a 3(group) X 2(Blockl ANOVA. Results 
of the analyses are presented below. 
For corrugator EMG, the block main effect £(1, 59) = 
2.10, 2 = .15, and the group main effect, £(2, 59) < 1, were 
not significant. The planned contrast of the pre/post 
corrugator difference scores was significant for the control 
versus psychopathy-analogue group comparison, £(1, 59) = 
6.58, 2 < .OS, indicating greater increase in corrugator 
activity in the control group during provocation. The 
contrast of the pre/post corrugator difference scores was 
not significant for the control versus low-socialization 
group comparison, f(l, 59) < 1. 
For perioral EMG, a nonsignificant trend for the group 
main effect, f(2, 59) = 2.64, 2 = .08, indicated a tendency 
for the control group to evidence higher levels of perioral 
activity before and during provocation. The block main 
effect indicated significant increases during provocation 
for the sample as a whole, f(1, 59) = 10.46, 2 = .002. The 
planned contrasts of were not significant for any of the 
group comparisons (both fs(l, 59) < 1). 
For zygoma~ic EMG, the block main effect indicated 
significant increases during provocation for the sample as a 
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whole, £(1, 59) = 9.58, g = .003. The group main effect was 
not significant, .E\2, 59) = 1.50, £=.23. The planned 
contrast of the pre/post zygomatic difference scores was 
significant for the control versus psychopathy-analogue 
group comparison, £(1, 59) = 4.29, Q < .OS, indicating 
greater zygomatic increases in the control group during 
provocation. The contrast of the pre/post zygomatic 
difference scores was not significant for the control versus 
low-socialization group, f(1, 59) = 1.28. 
To summarize, as compared to the psychopathy-analogue 
group, the control group evidenced significantly greater 
increases in corrugator and zygomatic activity during 
provocation, and these findings are consistent with the 
deficient/attenuated-anger hypothesis of psychopathy. 
Further, these findings are generally consistent with the 
findings of Sullivan (1994) who reported less anger facial 
expressions following an induction technique in individuals 
with psychopathic characteristics as compared to controls. 
In contrast, perioral activity was not significantly 
different between the control group and psychopathy-analogue 
group, and this finding was not inconsistent with the 
adequate/heightened-anger hypothesis of psychopathy. 
Finger Temperature. Finger temperature was assessed 
during provocation. As with the EMG data, finger temperature 
associated with the six provocative statements (presented 
above) was extracted in interval lengths of eight seconds. 
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Thus, a total of 48 seconds of finger temperature was 
extracted (responses to 6 statements X 8 second inter;al 
length) . These 48 seconds of finger temperature were summed 
and then averaged for each participant. These means served 
as the measure of finger temperature during provocation and 
were compared to a 48-second baseline obtained just prior to 
provocation. Table 2 contains pre-provocation means, post-
provocation means, and pre/post difference scores for each 
group. 
Finger temperature data were initially submitted to a 
3(group) X 2(blockl ANOVA. This analysis indicated that the 
group main effect, f(2, 59) = 2.11, 2 = .13, and the block 
main effect, f\1, 59) < 1, were not significant. The planned 
contrasts of the pre/post finger temperature difference 
scores were not significant for the control versus 
psychopathy-analogue group comparison, f(1, 59) < 1, or the 
control and low-socialization group comparison, f(1, 59) = 
1.17. Although these results were not inconsistent with the 
adequate/heightened-anger hypothesis of psychopathy, the 
predicted increase in finger temperature during provocation 
was not generally observed, raising questions about the 
interpretation of these results. 
Behavioral. Measures of retaliation were assessed by 
comparing participants' feedback to the confederate before 
and after provocation. Feedback included participants' 
ratings of the confederate's overall performance and effort, 
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estimate of intelligence level, and whether a $5.00 
performance bonus was awarded. Because the awarding of the 
$5.00 performance bonus was based on a dichotomous scale and 
the other ratings were based on a continuous scale, awarding 
of the performance bonus was examined separately. 
Participants' ratings of the confederate's performance, 
effort, and intelligence were found to be significantly 
correlated for ratings obtained before provocation (range = 
.51 to .54) and after provocation (range= .73 to 78). 
Although the intercorrelations were somewhat lower before 
provocation, the degree of relatedness between these factors 
was determined to be sufficient to combine ratings into 
composite scores. Thus, for each participant two composite 
scores were compuced. One composite score was the sum of the 
performance, e::orc, and intelligence ratings obtained 
before provocacion, and che other composite score was the 
sum of the performance, effort, and intelligence ratings 
obtained after provocation (each rating was based on a 7-
point scale) . Using chis approach, each composite score 
could range from 0 (excremely low) to 21 (extremely high) . 
Pre-provocation composite means for the control, low-
socialization, and psychopathy-analogue groups were 16.33 
(SD = 1.35), 16.33 (SD = 1.85), and 16.40 (SD = 1.67), 
respeccively. Post-provocation composite means for the 
control, low-socialization, and psychopathy-analogue groups 
were 14.24 (SD = 3.82), 15.28 (SD = 2.81), and 15.15 (SD 
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2.16), respectively. 
Composite scores were initially submitted to a 3\group) 
X 2(block) ANOVA. The block main effect indicated 
significantly lower ratings of the confederate's performance 
following provocation for the sample as a whole, f(1, 59) = 
17.17, 2 < .001. Thus, retaliation towards the confederate 
was observed. The group main effect was not significant, 
f(2, 59} < 1. Planned contrasts of the pre/post composite 
difference scores were not significant for the control 
versus psychopathy-analogue group comparison, f(1, 59) < 1, 
or for the control and low-socialization group comparison, 
f(1, 59) = 1.49. 
Regarding the awarding of the $5.00 performance bonus, 
100% of participants in all groups gave the bonus before 
provocation. After provocation, 52.4% of control group, 81% 
of low-socialization group, and 55% of psychopathy-analogue 
group gave the bonus. Statistical analysis of these 
differences indicated that after provocation the control 
group withheld the performance bonus more often than the 
low-socialization group, ~:{1, N = 42} = 3.86, 2 < .OS. The 
difference in post-provocation awarding of the performance 
bonus was not significant between the control group and 
psychopathy-analogue group, ~2 (1, N = 41} = 0.03. 
To summarize, each group rated the confederate's 
performance as lower and withheld the monetary performance 
bonus more often after provocation, indicating that 
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retaliation towards the confederate had occurred. The 
control group withheld the monetary performance 
significantly more often than the low-socialization group. 
No other significant group differences were found. Because 
the control and psychopathy-analogue groups did not differ 
on the amount of retaliation, these results were not 
inconsistent with the adequate/heightened-anger hypothesis 
but were not consistent with the deficient/attenuated-anger 
hypothesis of psychcpathy. 
Temporal Course 
The two anger hypotheses of psychopathy make divergent 
predictions regarding the temporal course of anger in 
individuals with psychopathic characteristics. This study 
tested these hypotheses, limiting analyses to physiological 
measures. More specifica~ly, facial EMG, blood pressure, 
pulse, and finger temperature were assessed at 5-, 10-, and 
15-minute intervals after provocation but before the 
opportunity to retaliate against the confederate was 
offered, in order to examine changes over an extended period 
of time after provocation. 
Two types of analyses were conducted to examine changes 
in physiological activity over an extended time period. One 
type of analysis was designed to examine whether the 
magnitude in levels of physiological measures observed at 
each of the extended post-provocation time periods (i.e., 
5-, 10-, and 15-minutes post provocation) had significantly 
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changed from magnitude levels observed immediately after or 
during provocation. For these analyses, within-group 
patterns were examined using paired t-tests for each 
physiological measure. For blood pressure and pulse, 
magnitude levels observed at each of the extended post-
provocation periods were compared to magnitude levels 
observed immediately after provocation. For facial EMG and 
finger temperature, the 48-second interval of activity 
assessed during provocation (in response to the six 
provocative statements) were compared to a 48-second 
interval recorded at each extended post-provocation time 
period. Planned interaction contrasts were used to evaluate 
group differences. This was accomplished by initially 
submitting data for each physiological measure and for each 
extended post-provocation time period to a 3(groupl X 
2(block) ANOVA and then computing the interactions 
contrasts. The block levels corresponded to measurements 
assessed immediately after (or during) provocation and 
measurements assessed at each extended post-provocation time 
period. 
The second type of analysis was designed to examine 
whether the levels of physiological measures observed at 
each extended post-provocation time period were 
significantly different from levels obtained immediately 
before provocation. This type of analysis provided 
information as to whether physiological measures had 
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returned to pre-provocation baseline levels. For these 
analyses, within-group comparisons were examined usiug 
paired t-tests for each physiological measure. For blood 
pressure and pulse, measurements assessed just prior to 
provocation were compared to measurements assessed at each 
extended post-provocation period. For facial EMG and finger 
temperature, the 48-second interval of activity assessed 
just prior to provocation was compared to a 48-second 
interval recorded at each extended post-provocation time 
period. For these analyses, no between-group effects were 
examined. 
Mean difference scores (i.e., extended post-provocation 
scores minus pre-provocation scores) for each group, 
physiological measure, and post-provocation time period are 
presented in Table 3. The results of the analyses are 
presented for each extended post-provocation time period 
below. 
Five minutes post-provocation. The following analyses 
report comparisons between physiological measures obtained 
at five minutes post-provocation and physiological measures 
obtained either during provocation (i.e., corrugator EMG, 
perioral EMG, zygomatic EMG, finger temperature) or 
immediately after provocation (systolic/diastolic blood 
pressure, pulse). 
Systolic blood pressure at five minutes post-
provocation was significantly lower than levels immediately 
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after provocation for the control group, ~(20) = 2.93, g = 
.008, but not significantly different for the psychopathy-
analogue group, ~(19) < 1, or for the low-socialization 
group, ~(20) < 1. The planned interaction contrast 
comparison between the control group and the low-
socialization group was significant, f(1,59) = 4.82, g < 
.05, indicating a greater systolic blood pressure reduction 
in the control group. The planned interaction contrast 
comparison between the control group and the psychopathy-
analogue group showed a nonsignificant trend, f(1, 59) = 
3.47, g < .10, and indicated a tendency towards greater 
systolic blood pressure reduction in the control group. 
Diastolic blood pressure at five minutes post-
provocation was significantly lower than levels immediately 
after provocation for the control group, ~(20) = 3.59, £ = 
.002, but not significantly different for the psychopathy-
analogue group, ~(19) = -1.26, 2 = .22, or for the low-
socialization group, ~(20) = 1.30, 2 = .21. The planned 
interaction con:rast comparison between the control group 
and the psychopathy-analogue group was significant, f(1, 59) 
= 11.48, 2 < .Ol, indicating a greater diastolic blood 
pressure reduction in the control group. The planned 
interaction contrast comparison between the control group 
and the low-socialization group was not significant, £(1, 
59) = 2.41. 
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Pulse at five minutes post-provocation was not 
significantly different from levels immedia~ely af~er 
provocation for the control group, the psychopathy-analogue 
group, or the low-socialization group, (all ~s < 1). The 
planned interaction contrasts were not significant for the 
control group versus psychopathy-analogue group comparison 
or for the control group versus low-socialization group 
comparison (both fs(l, 59) < 1). 
Similarly, corrugator EMG at five minutes post-
provocation was not significantly different from levels 
during provocation for the control group, ~(20) < 1, for the 
psychopathy-analogue group, ~(19) = -1.06, Q = .30, or for 
the low-socialization group, ~(20) < 1. The planned 
inceraccion co~:~as:s we~e again noc significant for any of 
the group compa~lsons (boch fs(l, 59) < 1). 
Perioral EMG at five minuces post-provocation was 
significantly lower than levels during provocation for the 
low socialization g~oup, ~(20) = 2.05, Q =.05, but not 
significantly d:ffe~en: for che control group, ~(20} = 1.13, 
£ = .27, or for the psychopathy-analogue group, ~(19} = 
1.08, £ = .29. Planned interaction contrasts were not 
significant fo~ any the group comparisons (both fs(l, 59) 
< l) 
As compared to levels during provocation, zygomatic EMG 
at five minutes post-provocation showed a nonsignificant 
trend towards lower activity for the control group, ~(20) = 
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1.92, 2 = .07, and for the low-socialization group ~(20) = 
1.76, £ = .09; however, a significant difference was not 
found for the psychopathy-analogue group, ~(19) = 1.27, £ = 
.22. The planned interaction contrast comparison between the 
control group and the psychopathy-analogue group showed a 
nonsignificant trend, f{1, 59) = 3.47, £ < .10, and 
indicated a tendency towards greater zygomatic EMG reduction 
in the control group. The planned interaction contrast 
comparison between the control group and the low-
socialization group was not significant, f{1, 59) = 1.41. 
Finger temperature at five minutes post-provocation was 
significantly lower than levels during provocation for the 
control group, £(20) = 3.64, £ = .002, for the low-
socialization group, £(20) = 2.26, g = .04, and for the 
psychopathy-analogue group, ~(19) = 2.66, g = .02. The 
planned interaction con=rasts were not significant for any 
group comparisons (both fs(l, 59) < 1). 
The following analyses report comparisons between 
physiological measures obtained at five minutes post-
provocation and physiological measures obtained just prior 
to provocation. 
Systolic blood pressure at five minutes post-
provocation was significantly greater than pre-provocation 
levels for the psychopathy-analogue group, ~{19) = 3.48, 2 = 
.002, and for the low-socialization group, ~{20) = 2.51, 2 = 
.02. As compaYed to pre-provocation levels, systolic blood 
pressure at five minutes post-provocation showed a 
nonsignificant trend towards being greater for the control 
group, h(20) = 1.91, 2 = .07. 
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Diastolic blood pressure at five minutes post-
provocation was significantly greater than pre-provocation 
levels for the psychopathy-analogue group, ~(19) = 4.03, 2 = 
.001, but not significantly different for the control group, 
~(20) = 1.03, 2 = .32, or for the low-socialization group, 
h(20) = 1.54, 2 = .14. 
Pulse at five minutes post-provocation was not 
significantly different than pre-provocation levels for the 
control group, £(20) < 1, or for the low-socialization 
group, h(20) = 1.14, 2 = .27. However, a nonsignificant 
trend towards greater pulse was found for the psychopathy-
analogue grou~, £(19) = 2.00, 2 = .06. 
Results for EMG measures were generally similar, 
indicating returns to pre-provocation levels for most groups 
and measures. Corrugator EMG at five minutes post-
provocation was not significantly different for the control 
group, h(20) = 1.40, £ = .18, for the psychopathy-analogue 
group h(l9) < l, or for the low-socialization group, h(20) < 
l. Similarly, zygomatic EMG at five minutes post-provocation 
was not significantly different than pre-provocation levels 
for the control group, for the psychopathy-analogue group, 
or for the low-socialization group, (all hs < 1). Perioral 
EMG at five minutes post-provocation was significantly 
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greater than pre-provocation levels for the psychopathy-
analogue group ~{19i = 2.46, g = .02, but not significantly 
different for the control group, ~(20) = 1.39, 2 = .18, or 
for the low-socialization group, ~(20) < 1. 
Finger temperature at five minutes post-provocation was 
significantly lower than pre-provocation levels for the 
control group, £(20) = -4.33, Q < .001, and for the 
psychopathy-analogue group, ~(19) = -3.64, 2 = .002, but not 
significantly different for the low-socialization group, 
~(20) = -1.14, Q = .27. 
To summarize, group comparisons indicated that the 
control group showed a greater reduction in diastolic blood 
pressure as compared to the psychopathy-analogue group. 
Also, as compared to the psychopathy-analogue group, the 
control group showed trends for greater reductions of 
systolic blood pressure and zygomatic EMG. In addition, as 
compared to the low socialization group, the control group 
showed a trend for greater systolic blood pressure 
reduction. Also, pulse and EMG measures had generally 
returned to pre-provocation levels for each group, with the 
exceptions of greater perioral activity and a trend for 
greater pulse for the psychopathy-analogue. Regarding the 
comparisons between control and psychopathy-analogue group, 
these findings were not inconsistent with the 
adequate/heightened-anger hypothesis but were not consistent 
with the deficient/attenuated-anger hypothesis of 
psychopathy. The control group was either lower than or 
similar to the psychopathy-analogue group on all measures. 
Ten minutes post-provocation. The following analyses 
report comparisons between physiological measures obtained 
at ten minutes post-provocation and physiological measures 
obtained either during provocation (i.e., corrugator EMG, 
perioral EMG, zygomatic EMG, finger temperature) or 
immediately after provocation (systolic/diastolic blood 
pressure, pulse) . 
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Systolic blood pressure at ten minutes post-provocation 
was significantly lower than levels immediately after 
provocation for the control group, £(20) = 2.05, p = .03, 
but not significantly different for the psychopathy-analogue 
group, £(19) < l, or fer the low-socialization group, ~(20) 
< 1. The planned interaction contrast comparison between the 
control group and the psychopathy-analogue group showed a 
nonsignificant trend, f(l, 59) = 3.96, 2 < .10, indicating a 
tendency towards greater systolic blood pressure reduction 
in the contrcl group. The planned interaction contrast 
comparison between the ~ontrol group and the low-
socialization group was not significant, f(l, 59) < 1. 
Diastolic blood pressure at ten minutes post-
provocation was not significantly different than levels 
immediately after provocation for the control group, ~(20) = 
1.45, p = .16, for the psychopathy-analogue group, ~(19) < 
l, or for the low-socialization group, ~(20) = 1.61, 2 = 
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.12. The planned interaction contrasts were not significant 
for the control group versus psychopathy-analogue group 
comparison, f(1, 59) = 1.34, or for the control group versus 
low-socialization group comparison, f(1, 59) < 1. 
Pulse at ten minutes post-provocation was not 
significantly different from levels immediately after 
provocation for the control group, the psychopathy-analogue 
group, or the low-socialization group, (all ~s < 1). The 
planned interaction contrasts were not significant for any 
of the group comparisons, (both fs(1, 59) < 1). 
Corrugator EMG at ten minutes post-provocation was not 
significantly different than levels during provocation for 
the control group, £(20) = 1.12, 2 = .28, for the 
psychopathy-analogue group, ~(19) = -1.44, £ = .17, or for 
the low-socia:~zation group, £(20) < 1. The planned 
interaction contrasts were not significant for any of the 
group comparisons, (both fs ( l, 59) < l) . 
As compared to levels during provocation, perioral EMG 
at ten minutes pest-provocation showed a nonsignificant 
trend towards being lower for the low-socialization group, 
£(20) = 2.04, £ =.06. In contrast, perioral EMG was not 
significantly d~fferent for the control group, ~(20) = 1.31, 
R = .21, or for the psychopathy-analogue group, ~(19) = 
1.27, 2 = .22. The planned interaction contrasts were not 
significant for any of the group comparisons, (both fs(1, 
59! < 1) . 
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Zygomatic EMG at ten minutes post-provocation was 
s~gnificantly lower than levels during provocation for the 
control group, ~(20) = 2.19, 2 = .04, and for the low-
socialization group, ~(20) = 3.26, 2 = .004; however, a 
significant difference was not found for the psychopathy-
analogue group, ~(19) = 1.25, 2 = .23. The planned 
interaction contrast comparison between the control group 
and the psychopathy-analogue group was significant, £(1, 59) 
= 4.91, 2 < .OS, and indicated a greater zygomatic EMG 
reduction in the control group. The planned interaction 
contrast comparison between the control group and the low-
socialization group was not significant, £(1, 59) = 1.95. 
Finger temperature at ten minutes post-provocation was 
significantly lower than levels during provocation for the 
control group, ~\20) = 2.97, 2 = .008, for the low-
socialization group, ~(20) = 2.12, 2 = .OS, and for the 
psychopathy-analogue group, ~(19) = 3.05, 2 = .007. The 
planned interaction contrasts were not significant for any 
of t:he group comparisons, (both fs(1, 59) < 1). 
The followi~g analyses report comparisons bet:ween 
physiologica~ measures obtained at ten minutes post-
provocation and physiological measures obtained just prior 
to provocation. 
Systolic blood pressure at ten minutes post-provocation 
was significantly greater than pre-provocation levels for 
the control group, ~(20) = 2.80, Q = .01, and for the 
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psychopathy-analogue group, ~(19) = 4.07, 2 = .001. As 
compared to pre-provocation, systolic blood pressure at 
.. __ 
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minutes post-provocation showed a nonsignificant trend 
towards greater levels for the low-socialization group, 
~(20) = 2.03, Q = .06. 
Diastolic blood pressure at ten minutes post-
provocation was significantly greater than pre-provocation 
levels for the control group, ~(20) = 2.53, 2 = .02, and for 
the psychopathy-analogue group, ~(19) = 3.65, 2 = .002, but 
not significantly different for the low-socialization group, 
1;_(20) < 1. 
Pulse at ten minutes post-provocation was significantly 
greater than pre-provocation levels for the psychopathy-
analogue group, £(19) = 2.24, 2 = .04, but not significantly 
different for the control group, ~(20) = 1.69, 2 = .11, or 
for the low-socialization group, ~(20) < 1. 
Corrugator EMG at ten minutes post-provocation was not 
significantly different than pre-provocation levels for the 
control group, ~(201 = 1.12, 2 = .28, for the psychopathy-
analogue group ~(19) -1.44, 2 = .17, or for the low-
socialization group, ~(20) < 1. Similarly, zygomatic EMG at 
ten minutes post-provocation was not significantly different 
for the control group, for the psychopathy-analogue group, 
or for the low-socialization group, (all ~s < 1) . Perioral 
EMG at ten minutes post-provocation showed a nonsignificant 
trend towards being greater than pre-provocation levels for 
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the psychopathy-analogue group, ~(19) = 1.88, g = .08, but 
was not significantly different fer ~he t-f?()\ ~, __ ,
< 1, or for the low-socialization group, ~(19) < 1. 
Finger temperature at ten minutes post-provocation was 
significantly lower than pre-provocation levels for the 
control group, ~(20) = -3.45, g = .003, and for the 
psychopathy-analogue group, ~(19) = -3.83, g = .001, but not 
significantly different for the low-socialization group, 
~(20) < 1. 
In summary, group comparisons indicated that the 
control group showed a greater reduction in zygomatic 
activity than the psychopathy-analogue group. Also, the 
control group showed a trend for greater systolic blood 
pressure reduc~ion than the psychopathy-analogue group. 
Similar to observations at five minutes post-provocation, 
the results of the pulse and EMG analyses indicated a return 
to pre-provocation levels for most groups and measures, the 
exceptions being greater pulse and a trend towards greater 
perioral EMG for the psychopathy analogue group. Overall, 
these findings were not inconsistent with the 
adequate/heightened-anger hypothesis but were not consistent 
with the deficient/attenuated-anger hypothesis of 
psychopathy. 
Fifteen minutes oost-provocation. The following 
analyses report are comparisons between physiological 
measures obtained at fifteen minutes post-provocation and 
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physiological measures obtained either during provocation 
{i.e., corrugator EMG, perioral EMG, zygomatic EMG, finger 
temperature) or immediately after provocation 
{systolic/diastolic blood pressure, pulse). 
Systolic blood pressure at fifteen minutes post-
provocation was significantly lower than levels immediately 
after provocation for the control group, ~{20) = 2.29, R = 
.03. A nonsignificant trend for greater systolic blood 
pressure was found for the psychopathy-analogue group, ~{19) 
1.73, R = .10. A nonsignificant result was found for the 
low-socialization group, ~{20) = 1.00, R = .33. The planned 
interaction contrasts were not significant for any of the 
group comparisons, (both £s{1, 59) < 1). 
Diastolic blood pressure at fifteen minutes post-
provocation was not significantly different than levels 
immediately after provocation for the control group, for the 
psychopathy-analogue group, or for the low-socialization 
group, (all ~s < 1) . The planned interaction contrasts were 
not significant for any of the group comparisons, {both 
fs ( 1, 59) < 1) . 
Pulse at fifteen minutes post-provocation was not 
significantly different than levels immediately after 
provocation for the control group ~{20) < 1, for the 
psychopathy-analogue group, ~(19) = 1.54. R = .14, or for 
the low-socialization group, ~{20) < 1. The planned 
interaction contrasts were not significant for any of the 
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group comparisons, (both fs(1, 59) < 1). 
Corrugator EMG at fifteen minutes post-provocation was 
not significantly different than levels during provocation 
for the control group, ~(20) 1.21, Q = .24, for the 
psychopathy-analogue group, ~(19) = 1.15, 2 = .27, or for 
the low-socialization group, ~(20) = 1.48, R = .15. The 
planned interaction contrasts were not significant for any 
of the group comparisons, (both Es(1, 59) < 1). 
Perioral EMG at fifteen minutes post-provocation was 
not significantly different than levels during provocation 
for the control group ~(20) < 1, for the psychopathy-
analogue group ~(19) = 1.06, R =.30, or for the low-
socialization group ~(20) < 1. The planned interaction 
contrasts were n~t significant for any of the group 
comparisons, rboth fs(l, 59) < 1). 
Similarly, zygomatic EMG at fifteen minutes post-
provocation was significantly lower than levels during 
provocation for the control group, ~(20) = 2.13, 2 = .OS, 
and for the low-socialization group, ~(20) = 2.78, 2 = .01; 
however, a significant difference was not found for the 
psychopathy-analogue group, ~(19) = 1.30, 2 = .21. The 
planned interaction contrast comparison between the control 
group and the psychopathy-analogue group was significant, 
f(1, 59) = 4.00, 2 = .OS, and indicated a greater zygomatic 
EMG reduction in the control group. The planned interaction 
contrast comparison between the control group and the low-
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socialization group was not significant, F(1, 59) < 1. 
Finger temperature _._ s:~ c-. ___ -~-··•--ctr... .L..L..L.r...co::::;u lU.L..&..&.U.'-0:::::'=> 
was significantly lower than levels during provocation for 
the control group, ~(20) = 3.51, g = .002, for the low-
socialization group, ~(20) = 2.86, g = .01, and for the 
psychopathy-analogue group, ~(19) = 3.21, 2 = .005. The 
planned interaction contrasts were not significant for any 
of the group comparisons, {both Es(1, 59) < 1). 
The following analyses report comparisons between 
physiological measures obtained at fifteen minutes post-
provocation and physiological measures obtained just prior 
to provocation. 
Systolic blood pressure at fifteen minutes post-
provocation was significantly greater than pre-provocation 
levels for the control group, ~(20) = 2.86, 2 = .01, and for 
the psychopathy-analogue group, ~(19) = 2.07, 2 = .05. A 
nonsignificant =~end towards greater systolic blood pressure 
was found for the low-socialization group, ~(20) = 1.73, g = 
. 10. 
Diastolic blood pressure at fifteen minutes post-
provocation was significantly greater than pre-provocation 
levels for the control group, £(20) = 4.75, 2 < .001, and 
for the psychopathy-analogue group, ~(19) = 3.10, 2 = .006. 
The low-socialization group showed a nonsignificant trend 
towards greater diastolic blood pressure, ~(20) = 1.91, 2 = 
.07. 
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Pulse at fifteen minutes post-provocation was not 
different from pre-provocation levels f~r the 
control group, ~(20) =1.03, R = .32, for the psychopathy-
analogue group ~(19) < 1, or for the low-socialization 
group, ~(20) < 1. 
Corrugator EMG at fifteen minutes post-provocation was 
significantly lower than pre-provocation levels for the 
psychopathy-analogue group, £(19) = -2.26, Q = .04. In 
contrast, corrugator EMG was not significantly different for 
the control group, ~(20) = 1.19, R = .25, or for the low-
socialization group, £(20) < 1. 
Perioral EMG at fifteen minutes post-provocation was 
not significantly different than pre-provocation levels for 
the control group, ~(20) < 1, for the psychopathy-analogue 
group ~(19) = :.06, Q = .30, or for the low-socialization 
group, ~(20) < 1. Similarly, zygomatic EMG at fifteen 
minutes post-provocation was not significantly different 
than pre-provocation levels for the control group, ~(20) < 
1, for the psychopathy-analogue group, ~(19) < 1, or for the 
low-socialization grou~, £(20) = -1.10, Q = .29. 
Finger temperature at fifteen minutes post-provocation 
was significan~ly lower than pre-provocation levels for the 
control group, £(20) = -3.89, Q = .001, and for the 
psychopathy-analogue group, £(19) = -4.04, Q = .001, but not 
significantly different for the low-socialization group, 
£(20) = -1.27, Q = .22. 
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In summary, group comparisons indicated that the 
control group shewed a greater reduction in zygomatic 
activity than the psychopathy-analogue group. In general, 
blood pressure remained significantly greater than pre-
provocation levels for the groups. Analyses of pulse and 
facial EMG indicated levels similar to pre-provocation 
levels for all groups and measures, with the exception that 
corrugator activity was lower than pre-provocation levels 
for the psychopathy-analogue group. Overall, these findings 
were not inconsistent with the adequate/heightened-anger 
hypothesis but were not consistent with the 
deficient/attenuated-anger hypothesis of psychopathy. 
Trend Analyses of Physiological Measures. Previous 
analyses of the physiological measures (i.e., temporal 
course, capacity/magnitude) limited comparisons to two 
points in time (e.g., pre-provocation levels compared to 
levels immediately after provocation) . Although this 
approach is appropri~te for examining group differences at 
specific points in time, is does not indicate overall 
changes or patterns of physiological activity across time. 
Therefore, trend analyses were conducted to examine within-
and between-group differences on the general pattern of 
change in physiological activity across several time 
periods. Levels of physiological activity for five time 
periods were included in these analyses: pre-provocation, 
during or immediately following provocation, 5-minutes post-
provocation, 10-minutes post provocation, and 15-minutes 
post-provocation. 
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Trend analysis computations were based on the 
procedures suggested by Kirk (1995). More specifically, data 
were initially submitted to a 3(group) X 5(time period) 
ANOVA for each physiological measure to generate a group X 
time period error term. Raw data for each group and each 
time period were then differentially weighted to examine 
quadratic trends (i.e., low pre-provocation levels followed 
by higher levels immediately after (or during) provocation 
and then recovery across extended post-provocation time 
periods) and linear trends across time. Within-group linear 
and quadratic trends were initially examined. Group 
comparisons of interest were between the control and 
psychopathy-analogue groups and between the control and low-
socialization groups. However, group comparisons were only 
examined if both groups being compared showed a significant 
within-group trend. The rationale for this approach was that 
if one group showed a significant trend and the other did 
not, a between-group comparison of the trend magnitude would 
be of limited value. 
Figure 1 shows changes in systolic blood pressure 
across time for each group. Within-group analyses indicated 
significant quadratic trends for the control group, f(4, 
236) = 12.75, 2 < .01, the low-socialization group, f(4, 
236) = 8.52, 2 < .01, and the psychopathy-analogue group, 
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F(4, 236) = 11.61, Q < .01. Differences between the 
quadratic trends were not significant for the control vs. 
psychopathy-analogue group comparison or for the control vs. 
low-socialization group comparison (both Es(1, 236) < 1). 
Regarding linear trends, within-group analyses indicated 
that the control group approached significance, E(4, 236) = 
2.14, Q < .10. The linear trends were not significant for 
the low-socialization group, E(4, 236) = 1.72, or for the 
psychopathy-analogue group, E(4, 236) = 1.22. No linear 
trend group comparisons were examined. 
Figure 2 shows changes in diastolic blood pressure 
across time for each group. A significant quadratic trend 
was found for the psychopathy-analogue group, E(4, 236) = 
10.46, Q < .01, but not for che low-socialization group, 
f(4, 236) = 1.02, or for the control group, E(4, 236) = 
1.15. No quadratic trend group comparisons were examined. 
Significant linear trends were found for the control group, 
f(4, 236) = 11.25, Q < .01, and for the psychopathy-analogue 
group, f(4, 236l = 9.39, Q < .01, but not for the low-
socialization group, f(4, 236) = 1.54. Differences in the 
linear trends were not significant for the control group vs. 
psychopathy-analogue group comparison, E(2, 236) < 1. 
Figure 3 shows changes in pulse across time for each 
group. The quadratic trend was significant for the 
psychopathy-analogue group, f(4, 236) = 5.59, 2 < .01, but 
not for the low-socialization group, f(4, 236) < 1, or for 
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the control group, f(4, 236) = 1.43. Further, the linear 
trends were not significant for the control group, £{4, 236) 
= 1.46, for the psychopathy-analogue group, f(4, 236) < 1, 
or for the low-socialization group, f(4, 236) < 1. No 
quadratic or linear trend group comparisons were examined. 
Figure 4 shows changes in corrugator EMG across time 
for each group. The quadratic trend for the low-
socialization group approached significance, f(2, 95) = 
2.60, £ < .10. (Degrees of freedom for EMG measures and 
finger temperature were corrected using the Huynh-Feldt 
Episilon, because the multisample sphericity assumption was 
violated for each of these measures.) The quadratic trends 
were not significant for the control group, f{2, 95) = 2.16, 
or for the psychopathy-analogue group, f(2, 95) < 1. 
Further, the linear trends were not significant for the 
control group, £(2, 95) < l, for the psychopathy-analogue 
group, L(2, 95) = 1.08, or for the low-socialization group, 
£(2, 95) < l. No quadratic or linear trend group comparisons 
were examined. 
Figure 5 shows changes in perioral EMG across time for 
each group. The quadratic trend was significant for the 
control group, £(2, 128) = 3.49, 2 < .OS, and approached 
significance for the psychopathy-analogue group, £{2, 128) = 
2.77, 2 < .10, but was not significant for the low-
socialization group, L(2, 128) < 1. The linear trends were 
not significant for any group (all fs(2, 128) < 1). No 
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quadratic or linear trend group comparisons were examined. 
Fi~~re 6 shows changes in zygomatic EMG across time for 
each group. Quadratic trends were significant for the 
control group, F(2, 92) = 14.27, 2 < .01, and for the low-
socialization group, £(2, 92) = 6.85, £ < .01, but not for 
the psychopathy-analogue group, F(2, 92) < 1. The comparison 
of quadratic trends between the control group and the low-
socialization group was not significant, £(1, 92) < 1. The 
linear trend was significant for the control group, E(2, 92) 
= 5.90, £ < .01, but not significant for the low-
socialization group, £(2, 92) = 2.37, or for the 
psychopathy-analogue group, £(2, 92) <1. No linear trend 
group comparisons were examined. 
Figure 7 shows changes in finger temperature across 
time for each group. Quadratic trends were not significant 
for any group (all fs(2, 123) < 1). In contrast, linear 
trends were significant for the control group, E(2, 123) = 
32.34, g < .Ol, for the low-socialization group, E(2, 123) = 
8.75, g < .01, and for the psychopathy-analogue group, E(2, 
123) = 25.13, 2 < .Ol. The difference between the linear 
trends for the control group vs. low-socialization group 
comparison was significant, £(1, 123) = 3.71, g < .05, 
indicating a greater reduction in finger temperature in the 
control group over time. The difference between the linear 
trends for the control group vs. psychopathy-analogue group 
comparison was not significant, E(1, 123) < 1. 
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To summarize, although a few significant differences 
were found when in earlier t.ernpcral course analz,.ses in ~.-!hich 
groups were compared at specific points in time (e.g., 
pre/post-provocation difference of corrugator EMG for the 
control vs. psychopathy-analogue group comparison), results 
of the trend analyses did not indicate significant group 
differences in the change in physiological activity across 
time for most measures. Within-group trend analyses did 
indicate some differential pattern of change in some 
physiological measures for the control group and the 
psychopathy-analogue group; however, between-group 
comparisons did not indicate significant differences. 
Overall, findings from both sets of temporal course analyses 
were not inconsistent with the adequate/heightened-anger 
hypothesis of psychopathy. 
Cognitive Processina 
Lexical decision task pre-orovocation. An examination 
of the lexical decision task performance was undertaken to 
test the hypothesis that, prior to provocation, the 
psychopathy-ana~ogue group would not demonstrate a response 
facilitation effect for emotional words. Herein, the 
response facilitation effect was defined as the difference 
between response latencies to emotionally-neutral words and 
response latencies to anger-relevant words (i.e., 
emotionally-neutral response latencies minus anger-relevant 
response latencies) . Response latencies to nonwords were not 
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included in these analyses. 
Preliminary analyses of the lexical decision task data 
indicated an unexpected pattern of performance. During the 
first half of the task (i.e., trials 1-5), the mean response 
latencies for anger-relevant and emotionally-neutral words 
for the sample as a whole were 680.27 (SO= 109.54) and 
714.64 (SO = 108.16), respectively. Responses to anger-
relevant words were on average 34.37 ms faster than 
responses to emotionally-neutral words. This difference in 
response latencies was significant, £{1, 59) = 38.51, Q < 
.001, indicating that the facilitation effect for emotional 
words had occurred. In contrast, during the second half of 
the task (trials 6-10), the mean response latencies for 
anger-relevan~ and emotionally-neutral words for the sample 
as a whole were 600.36 (SD = 92.78) and 586.85 (SD = 
100.99), respectively. During these trials, responses to 
emotionally-neutral words were on average 13.51 ms faster 
than responses to anger-relevant words, and this difference 
was significan~, f(l, 59) = 9.85, Q = .003. To my knowledge 
this serendipitous finding has not been reported in the 
empirical literature, perhaps because other studies have 
only presented each word one to six times. Nevertheless, 
because the response facilitation effect was only observed 
during the first half of trials (i.e, five presentations of 
each word), analyses were limited to these trials. 
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Because data analyses were limited to the first half of 
trials, data were collapsed across side of presentation 
(i.e., whether the word was presented on the left or right 
side of the computer screen) and trial type (i.e., whether 
the cue was valid or invalid) because the number of 
observations were too few to produce stable, reliable means 
for each of these cells. Response latencies and accuracy 
(correct vs. incorrect) were recorded for each trial and 
served as the dependent measures. Mean response latencies 
(for correct responses) and accuracy rates (percent correct) 
were computed separately for each participant and each word 
type. 
To test for speed/accuracy tradeoffs, zero-order 
correlations were computed between response latencies and 
accuracy rates for each word type. In these analyses, larger 
positive correlations indicated greater speed/accuracy 
tradeoffs. Results of these analyses indicated that the 
correlations were low and nonsignificant: for anger-relevant 
words, -.05; for emotionally-neutral words, .00. Similar 
analyses conducted for each group revealed higher but still 
nonsignificant correlations (range= -.34 to .11). Overall, 
it appeared that speed/accuracy tradeoffs were not a 
consistent influence on lexical decision task performance. 
Response latencies and accuracy rate means for each 
group and word type are presented in Table 4. Data were 
initially analyzed separately for response latencies and 
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accuracy using 3(group) X 2(word type) ANOVAs. Planned 
comparisons were computed to evaluate group differences 
using interaction contrasts for response latencies and 
simple main effect contrasts for accuracy rates. The results 
of the statistical analyses are presented below. 
For response latencies, the group main effect was not 
significant, E(2, 59) < 1. The word type main effect was 
significant, E(1, 59) = 38.51, £ < .001, indicating shorter 
response latencies for anger-relevant words compared to 
emotionally-neutral words for the sample as a whole. 
To test the hypothesis that the psychopathy-analogue 
group would not demonstrate response facilitation for 
emotional words, within group patterns were examined. For 
the psychopathy-analogue group, the average response 
facilitation effect for emotional words was 18 ms and not 
significant, £(19) = 1.61, £ = .12. In contrast, the average 
response facilitation effect for emotional words for the 
control group was 38 ms and significant, ~(20) = 4.83, 2 < 
.001. The low-socialization group was more similar to the 
control group in that the average response facilitation 
effect for emotional words was 47 ms and significant, ~(20) 
= 4.90, 2 <.001. Despite these within group differences, the 
planned contrast of the response facilitation effect for 
emotional words did not indicate a significant difference 
between the control group and psychopathy-analogue group, 
f(1, 59) = 2.19. The comparison between the control group 
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and low-socialization group was also not significant, f(1, 
59/ < l. 
For accuracy, the group main effect was significant, 
f(2, 59) = 3.61, £ = .03, indicating overall greater 
accuracy rates for the low-socialization group. The word 
type main effect was also significant, f(1, 59) = 5.48, Q = 
.02, indicating higher accuracy rates for anger-relevant 
words compared to emotionally-neutral words for the sample 
as a whole. 
To further investigate the word type main effect, word 
type accuracy rate differences were compared separately 
within each group. For the psychopathy-analogue group, a 
comparison between accuracy rates for anger-relevant words 
and emotionally-~eutral words indicated a significantly 
higher accuracy rate for anger-relevant words, ~(19) = 2.16, 
Q = .04. In contrast, the accuracy rates for the different 
word types were not significantly different for the control 
group, ~(20) < l or for the low-socialization group, ~(20) : 
1.28, .Q. = .22. 
Simple ma:n effects were computed to examine accuracy 
rate differences for each word type between the control and 
psychopathy-analogue groups and the control and the low-
socialization groups. The comparison between the control and 
psychopathy-analogue groups did not indicate significant 
accuracy rate differences for emotionally-neutral words, 
~(118) < l or anger-relevant words, ~(118) = 1.32. In 
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contrast, the comparison between the control and low-
socialization groups did indicate significant accu~acy rate 
differences for emotionally-neutral words, h(ll8) = 2.38 R < 
.025 and for anger-relevant words, h(ll8) = 2.38 R < .025. 
In both instances, the control group had lower accuracy 
rates. 
To summarize, the psychopathy-analogue group did not 
demonstrate the response facilitation effect for emotional 
words but the control and low-socialization groups did. 
Despite these differences in performance, no significant 
differences were found for any of the group comparisons. 
These results partially replicated the findings of 
Williamson et al., (1991) who reported that nonpsychopaths, 
but not psychopaths, demonstrated response facilitation 
effect for emotional words. Unlike the Williamson et al. 
study, however, a significant group difference was not found 
in the current study. 
For accuracy rates, within-group examinations indicated 
that the psychopathy-analogue group evidenced significantly 
greater accuracy rates for anger-relevant words as compared 
to emotionally-neutral words. Between-group comparisons 
indicated that, as compared to the control group, the low-
socialization evidenced significantly higher accuracy rates 
for emotional words and neutral words. The control group did 
not significantly differ from the psychopathy-analogue group 
on accuracy rates for anger-relevant or emotionally-neutral 
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words, and these findings replicate those reported by 
Williamson et al. 
Lexical decision task post-provocation. An examination 
of the lexical decision task after provocation was 
undertaken to examine the effects of provocation on task 
performance. As in the first block of trials (i.e., pre-
provocation) , an unexpected pattern of performance on the 
lexical decision task was observed after provocation. During 
the first half of the task (i.e., trials 1-5), the mean 
response latencies for anger-relevant and emotionally-
neutral words for the sample as a whole were 571.65 (SD = 
78.92) and 609.08 (SD = 76.44), respectively. Responses to 
anger-relevant words were on average 37.43 ms faster than 
responses to emotionally-neutral words. This difference in 
response latencies was significant, f(1, 59) = 93.89, 9 < 
.001, indicating that the facilitation effect for emotional 
words had occurred. In contrast, during the second half of 
the task (i.e., trials 6-10), the mean response latencies 
for anger-relevant and emotionally-neutral words for the 
sample as a whc:e were 553.30 (SD = 66.44) and 540.75 (SD = 
62.82), respectively. During these trials, responses to 
emotionally-neutral words were on average 12.55 ms faster 
than responses to anger-relevant words, and this difference 
was significant, f(l, 59) = 15.90, 9 < .001. Thus, data 
analyses were limited to the first half of the presented 
trials (i.e., five presentations of each word). Data 
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reduction procedures were identical to those presented above 
in the examination of task performance .-,... ...... ,...,.....~r,......,..-:t~;,.....,.., '-'-"' !:'~ "-"' y .....,'-llo.o4'-~-· .... 
To test for speed/accuracy tradeoffs, zero-order 
correlations were computed between response latencies and 
accuracy rates for each word type. (A positive correlation 
would indicate the magnitude of speed/accuracy tradeoffs.) 
These correlations were low and nonsignificant: for anger-
relevant words, .01; for emotionally-neutral words, .06. 
Similar analyses conducted for each group revealed higher 
but again nonsignificant correlations (range = -.33 to .22). 
Overall, it appeared that speed/accuracy tradeoffs were not 
a consistent influence on lexical decision task performance. 
Statistical analysis procedures were identical to those 
used to examine task performance prior to provocation. 
Response latencies (for correct responses) and accuracy rate 
means for each group and word type are presented in Table 4. 
Data were initially analyzed separately for response 
latencies and accuracy using 3(group) X 2(word type) ANOVAs. 
The results of these analyses are presented below. 
For response latencies, the group main effect was not 
significant, £(2, 59) < 1. The word type main effect was 
significant, f(l, 59) = 93.89, 2 < .001, indicating shorter 
response latencies for anger-relevant words compared to 
emotionally-neutral words for the sample as a whole. 
An examination of the response facilitation effect for 
emotional words within each group was conducted. For the 
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psychopathy-analogue group, the average response latency 
facilitation effect for emotional words was 35 ms and 
significant, ~(19) = 3.93, £ = 001. For the control group, 
the average response facilitation effect for emotional words 
was 34 ms and significant, t(20) = 5.81, £ < .001. For the 
low-socialization group, the average response facilitation 
effect for emotional words was 43 ms and significant, ~(20) 
= 8.99, 2 < .001. Planned contrasts of the response 
facilitation effect for emotional words did not indicate 
significant differences for the control group versus 
psychopathy group comparison, f(1, 59) < 1 or for the 
control group versus low-socialization group comparison, 
f(l,59)=1.00. 
For accuracy, a nonsignificant trend for the group main 
F~ e_rect, f(2, 59) = 2.45, Q = .10, indicated a tendency for 
overall greater accuracy in the low-socialization group. The 
word type main effect was significant, £(1, 59) = 4.19, Q = 
.05, indicating greater accuracy rates for anger-relevant 
words compared to emotionally-neutral words for the sample 
as a whole. 
To further investigate the word type main effect, word 
:ype accuracy rate differences were compared separately for 
each group. A comparison between error rates for anger-
relevant words and emotionally-neutral words within the 
psychopathy-analogue group showed a nonsignificant trend, 
£(19) = 1.85, Q = .08, indicating a tendency for greater 
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accuracy rates for anger-relevant words. Accuracy rates for 
the different word t}~es were net significantly different 
for the control group, ~(20} = 1.24, 2 = .23, or for the 
low-socialization group, ~(20} < 1. 
Simple main effects were computed to examine group 
differences on accuracy rates for each word type. The 
comparison between the control and psychopathy-analogue 
groups did not indicate significant accuracy rate 
differences for emotionally-neutral words, ~(118} < 1, or 
for anger-relevant words, ~(118} = 1.14. The comparison 
between the control and low-socialization groups also did 
not indicate significant accuracy rate differences for 
emotionally-neutral words, ~(118} = 1.42, or for anger-
relevant words, £(118) < 1. 
To summar~ze, unlike their performance prior to 
provocation, the psychopathy-analogue group showed the 
response facilitation effect after provocation. The other 
groups also show the facilitation effect. Group comparisons 
did not indicate any significant differences. These results 
were not inconsistent with the adequate/heightened-anger 
hypothesis but were not consistent with the 
deficient/attenuated-anger hypothesis of psychopathy. Also, 
these results are not consistent with the suggestion of 
Yochelson and Samenow (1976) that psychopaths' ability to 
function decreases as a result of being overwhelmed by their 
anger. For accuracy rates, none of the group comparisons 
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were significant, and these results were not inconsistent 
with the adequate/heightened-anger hr?cthesis and net 
consistent with the deficient/attenuated-anger hypothesis of 
psychopathy. 
Cued reaction time task pre-provocation. An examination 
of the cued-reaction task was undertaken to test the 
hypothesis that, prior to provocation, the psychopathy-
analogue group would make more errors on invalidly cued left 
target trials (i.e., trials in which the cuing stimulus 
appeared on the right side of the compute screen but the 
target stimulus appeared on the left side of the screen) . 
Also of interest was an examination of group differences on 
response latencies, as previous research has reported a 
trend for individuals with psychopathic features to 
demonstrate longer response latencies for right-side 
invalidly cued trials (Howland et al., 1993). 
Response latencies and accuracy (correct vs. incorrect) 
were recorded for each trial and served as the dependent 
measures. In:~ially, data were collapsed across the 
different word types (i.e., anger-relevant, emotionally-
neutral) to provide the most reliable estimates of cell 
means. Mean response latencies (for correct responses) and 
accuracy rates (percent correct) were then computed 
separately for each group according to whether the cuing 
stimulus was valid or invalid (cue type) and according to 
the side on which the target stimulus appeared (target 
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type) . 
To test for speed/accuracy tradeoffs, zero-order 
correlations were computed between response latencies and 
accuracy rates for each type of trial (e.g., right target 
validly cued). In these analyses, higher positive 
correlations reflected greater speed/accuracy tradeoffs. The 
results of these analyses indicated that correlations were 
small (range= -.24 to .14) and nonsignificant. Similar 
correlations were computed separately for each group. No 
significant positive correlations were found in these 
analyses. For the low-socialization group, significant 
negative correlations were found for validly cued right 
cargets (K = -.54, ~ < .05) and validly cued left targecs (K 
= -.43, ~ < .05). Other correlations ranged fr~m -.28 to .32 
and were noc significanc. Overall, it appeared that 
speed/accuracy tradeoffs were not a consistent influence on 
cued reaccion cime cask performance. 
Response latencies and accuracy rate means for each 
group and trial type are presented in Table 5. Response 
latencies and accuracy were examined separately. Data were 
inicially examined using 3(group) X 2(side) X 2(cue type) 
ANOVA's. Planned simple main effects contrasts were computed 
to evaluate group differences on response latencies and 
accuracy rates. The results of response latency analyses are 
presented first. 
123 
The group main effect for response latencies was not 
significant, F\2, 59/ < 1. A significant cue ty~e maln 
effect, F(1, 59) = 810.75, g < .001, indicated that, for the 
sample as a whole, response latencies were shorter for 
validly cued targets than for invalidly cued targets. A 
significant side main effect, f(1, 59) = 4.10, g = .05, 
indicated that response latencies were shorter for right 
side targets than for left side targets for the sample as a 
whole. However, the significant cue type and side main 
effects were qualified by a significant side X cue type 
interaction, £(1, 59) = 8.39, g = .005. Paired t-tests were 
used to clarify the nature of this interaction. The results 
of these analyses indicated that response latencies were 
significantly shorte~ for validly cued right side targets 
than for validly cued left side targets, ~(61) = -4.48, 2 < 
.001. In contrast, response latencies for invalidly cued 
right targets did not significantly differ from response 
latencies fo~ invalidly cued left targets, ~(61) < 1. 
Group differences for each trial type were examined 
using simple main effects contrasts. No significant 
differences in response latencies were found between the 
control group and psychopathy-analogue group for validly 
cued left targets, invalidly cued left targets, validly cued 
right targets, or invalidly cued right targets, (~s(118) < 
1). Similarly, no significant differences in response 
latencies were found between the control group and low-
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socialization group for any trial type (all hs(118) < 1). 
The group main effect for accuracy was 
f(2, 59) = 4.82, Q = .02, and indicated overall greater 
accuracy rates in the low-socialization group. A significant 
cue type main effect, f(1, 59) = 47.48, 2 < .001, indicated 
greater accuracy rates for validly cued targets for the 
sample as a whole. A significant side main effect, f(1, 59) 
= 7.86, Q = .007, indicated that accuracy rates were greater 
for left side targets. However, the significant cue type and 
side main effects were qualified by a significant side X cue 
type interaction, £(1, 59) = 6.10, 2 = .02. Paired t-cests 
were used to clarify the nature of this interaction. The 
results of these analyses indicated that accuracy rates were 
significantly higher for invalidly cued left targets than 
invalidly cued right targets, ~(61) = 2.94, 2 = .005. In 
contrast, accuracy races for validly cued right targets and 
validly cued left targets were not significantly different, 
£(61) < 1. 
Group differences for each trial type were examined 
using simple main effects contrasts. No significant group 
differences in accuracy rates were found between the control 
group and psychopathy-analogue group for validly cued left 
targets, ~(118)< 1, invalidly cued left targets, h(l18) = 
1.49, validly cued right targets, h(ll8) < 1, or invalidly 
cued right targets, 1.(118) = 1.40. No significant group 
differences in accuracy rates were found between the control 
group and low-socialization group for validly cued left 
targets or validly cued {both ~s { :119} , ., ' ....., .J.I • 
However, as compared to the control group, the low-
socialization group demonstrated significantly higher 
accuracy rates to invalidly cued left targets, ~(118) = 
2.66, Q < .OS, and invalidly cued right targets, ~(118) = 
2.66, Q < .OS. 
To summarize, no significant group differences were 
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found for response latencies. No significant differences on 
accuracy rates were found for the control group versus 
psychopathy group comparisons. The failure to find 
significantly higher accuracy rates for the control group on 
invalidly cued left target trials contradicts the findings 
of Howland et al., ( 1993) . In fact, compared to the 
psychopathy-analogue group, the control group demonstrated 
nonsignificantly lower accuracy rates for these types of 
trials. As compared to the control group, the low-
socialization group evidenced greater accuracy rates for 
invalidly cued right targets and invalidly cued left 
targets. 
Cued reaction time task post-provocation. An 
examination of the cued reaction time task after provocation 
was undertaken to examine the effects of provocation on task 
performance. Data reduction procedures were identical to 
those presented above in the examination of task performance 
prior to provocation. 
To test for speed/accuracy tradeoffs, zero-order 
correlations were computed between response latencies and 
accuracy rates for each type of trial (e.g., right target 
validly cued) . In these analyses, higher positive 
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correlations indicated greater speed/accuracy tradeoffs. A 
significant correlation was found for invalidly cued right 
targets (~ = .26, 2 < .05). Other correlations ranged from -
.06 to .18 and were not significant. Similar correlations 
were computed separately for each group. For the control 
group, a significant correlation was found for validly cued 
left targets (~ = .51, 2 < .05). Other correlations ranged 
from -.41 to .44 and were not significant. Overall, it 
appeared that speed/accuracy tradeoffs were not a consistent 
influence on cued reaction time task performance. 
Response latencies and accuracy rate means for each 
g~oup and trial type are presented in Table 5. Statistical 
analysis procedures were identical to those used to examine 
cued reaction time task performance prior to provocation. 
Response latencies and accuracy were examined separately. 
Data were initia:ly examined using 3(group) X 2(sidel X 
2(cue type) ANOVA's. Response latency results are presented 
~· 
~lrst. 
The group main effect on response latencies was not 
significant, f(2, 59) < 1. A significant cue type main 
effect, £(1, 59) = 1413.74, 2 < .001 indicated that, for the 
sample as a whole, response latencies were shorter for 
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validly cued targets. A significant side main effect, f(1, 
59) = 7.17, £ = .01, indicated that, for the sample as a 
whole, response latencies were shorter for right side 
targets than for left side targets. The side X cue type 
interaction, f(1, 59) = 2.57, Q = .11, was not significant. 
Group differences for each type of trial were examined 
using simple main effects contrasts. No significant 
differences in response latencies were found for any group 
comparison on any trial type (all ~s(118) < 1). 
For accuracy rates, the group main effect was 
significant, f(2, 59) = 3.73, Q = .03 and indicated overall 
greater accuracy rates in the low-socialization group. A 
significant cue type main effect, f(1, 59) = 23.73, Q < .001 
indicated that, for the sample as a whole, accuracy rates 
were greater for validly cued targets. A significant side 
main effect, f(l, 59i = 9.14, Q = .004, indicated that, for 
the sample as a whole, accuracy rates were greater for left 
side targets. However, the significant cue type and side 
main effects were qualified by a significant side X cue type 
interaction, f(l, 59) = 6.10, Q = .02, which indicated that 
accuracy for validly cued left targets was significantly 
greater than accuracy for invalidly cued left targets, ~(61) 
= 5.19, Q < .001, and invalidly cued right targets, ~(61) = 
2.57, Q = .01. In contrast, accuracy rates for validly cued 
right targets were significantly higher than invalidly cued 
right targets, ~(61) = 4.63, Q < .001, but not significantly 
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different from invalidly cued left targets, t(61) = 1.35, R 
Simple main effects contrasts indicated no significant 
differences in accuracy between the control group and 
psychopathy-analogue group for validly cued left targets, 
t(118) < 1, invalidly cued left targets, t(118) < 1, validly 
cued right targets, ~(118) < 1, or invalidly cued right 
targets, ~(118) = 1.65. No significant differences in 
accuracy were found between the control group and low-
socialization group for validly cued left targets, ~(118) < 
1, invalidly cued left targets, ~(118) = 1.35, or validly 
cued right targets, ~(118) = 1.04. A nonsignificant trend 
was found for invalidly cued right targets, ~(118) = 1.67, Q 
< .10, indicating a tendency for greater accuracy in the 
low-socialization group. 
To summarize, no significant differences on response 
latencies or accuracy were found for any of the group 
comparisons. These results were not inconsistent with the 
adequate/heightened-anger hypothesis but were not consistent 
with the attenuated/deficient anger hypothesis of 
psychopathy. These results were also not consistent with the 
suggestion of Yochelson and Samenow (1976) that psychopaths 
functioning decreases because they are overwhelmed by their 
anger. 
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Secondary and Supplementary Analyses 
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supplementary questions that could provide useful 
information about the pattern of anger in individuals with 
and without psychopathic characteristics. One set of 
analyses examined the relationship between physiological, 
behavioral, and subjective measures associated with anger. 
Another set of analyses examined changes in physiological 
measures and subjective emotions after the opportunity to 
retaliate against the confederate was offered. A final set 
of analyses examined the relations between trait anxiety, 
intelligence, and lexical decision/cued reaction time task 
performances. 
Correlations Between Anaer Measures 
The physiological, behavioral, and subjective systems 
of an emotional response are theoretically related {Lang, 
1968). However, the evidence for concordance between the 
systems is quite mixed and appears to be related to several 
factors (e.g., the magnitude of the emotional response, 
social pressures~ {Rachman & Hodgson, 1974) . Little is known 
about the concordance of systems under conditions of anger 
because virtually no studies have reported the concordance 
or discordance between systems following anger inductions 
{however, see Hokanson & Burgess, 1962). Analyses undertaken 
in this study provided an opportunity to examine relations 
between several physiological, behavioral, and subjective 
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measures associated with anger. 
In these analyses, pre/pest-provocation 
scores were computed for each of the different measures 
assessed in the study. Pre-provocation levels were obtained 
immediately prior to provocation. Post-provocation levels 
were obtained immediately following provocation, or in the 
case of facial EMG and finger temperature, during 
provocation. Zero-order correlations were computed between 
these difference scores. The results are presented in Table 
6. Most correlations were low, though in the expected 
direction. Only two correlations reached statistical 
significance. A positive correlation was found between 
changes in SULjective anger and retaliation. A positive 
correlation was also found between zygomatic and perioral 
activity. Giver. that these muscle sites are physically close 
to each other, it is suspected that the high correlation is 
related to activity from one muscle site being recorded by 
the electrode at the other site. 
As a further set of analyses, zero-order correlations 
were computed between the pre/post-provocation difference 
scores for each group separately. These results are 
presented in Tables 7-9. For the control group, only the 
correlation between zygomatic and perioral activity reached 
significance; however, correlations for the other measures 
were generally in the expected direction. For the low-
socialization group, pulse was correlated with diastolic 
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blood pressure and zygomatic activity was correlated with 
perioral ---.: __ .,: ._ __ C:li. ... I.....LV..LL.:f• For the psychopathy-analo~~e group, 
systolic blood pressure was significantly correlated with 
subjective anger, and subjective anger was also correlated 
with retaliation in the predicted direction. Thus, the 
prediction that the systems associated with the emotional 
experience of anger would be correlated was not generally 
supported. 
Changes in Physiological Measures after Retaliation 
Reductions in systolic and diastolic blood pressure 
have been reported after the opportunity to retaliate 
against a provocateur was offered (see Zillmann, 1979 for a 
review). It is less clear whether, and to what extent, 
reductions would occur in other physiological systems 
because other systems have not typically been assessed. To 
address this question, changes in physiological activity 
after the opportunity to retaliate against the confederate 
were examined. 
In these analyses comparisons were made between 
physiological measures obtained after retaliation to those 
levels obtained before provocation using a series of 
3(group} X 2(block) ANOVAs. The block levels corresponded to 
the pre-provocation measures and the post-retaliation 
measures. (Post retaliation measures for EMG and finger 
temperature consisted of an averaged 48-second interval for 
each measure.) Subsequent planned interaction contrasts were 
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computed to examine group differences. Table 10 contains the 
pre-provocation means, post-retaliation means, and pre/pest 
difference scores for each group and each measure. 
For systolic blood pressure, a significant block main 
effect indicated that post-retaliation systolic blood 
pressure was higher than pre-provocation systolic blood 
pressure for the sample as a whole, £(1, 59) = 7.03, 2 = 
.01. The group main effect was not significant, £(2, 59) < 
1. Planned contrasts of the pre/post systolic blood pressure 
difference scores were not significant for the control 
versus psychopathy-analogue group comparison, E(1, 59) = 
1.20, or the control versus low-socialization group 
comparison, £(1, 59) < 1. 
A similar paccern of results was found for diastolic 
blood pressure. The significant block main effect indicated 
that post-retaliacion diastolic blood pressure was 
significantly higher than pre-provocation diastolic blood 
pressure for che sample as a whole, £{1, 59) = 12.90, Q = 
.001. The group main effect was not significant, £(2, 59) < 
1. Planned contrasts of the pre/post diastolic difference 
scores were not significant for the control versus 
psychopathy-analogue group comparison, £(1, 59) < 1, or the 
control versus low-socialization group comparison, £(1, 59) 
2.52. 
For pulse, the group main effect was not significant, 
£(2,59) < 1. In addition, the block main effect indicated 
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that pre-provocation and post-retaliation pulse rates were 
not significantly different from each other for the sample 
as a whole, F(1, 59) < 1. Planned contrasts of the pre/post 
pulse difference scores were not significant for any of the 
group comparisons (both ~s(1, 59) < 1). 
Similar results were obtained for facial EMG indices. 
For corrugator activity, the group main effect was not 
significant, ~(2, 29) < 1. The block main effect indicated 
that pre-provocation and post-retaliation corrugator 
activity were not significantly different from each other 
for the sample as a whole, ~(1, 59) = 2.71, 2 = .11. Planned 
contrasts of the pre/post corrugator difference scores were 
not significant for the control versus psychopathy-analogue 
group compariso~, ~{1, 59) = 1.26, or the control versus 
low-socialization group comparison, ~{1, 59) = 1.28. 
For perioral activity, the group main effect was not 
significant, f{2, 59) ~ 1.89, 2 = .16. The block main effect 
indicated that pre-provocation and post-retaliation perioral 
activity were ~ot significantly different from each other 
for the sample as a whole, f{1,59) < 1. Planned contrasts of 
the pre/post perioral difference scores were not significant 
for the control versus psychopathy-analogue group 
comparison, f(1, 59) = 1.17, or the control versus low-
socialization group comparison, f(1, 59) < 1. 
For zygomatic activity, the group main effect was not 
significant, f(2,59) < 1. The block main effect indicated 
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that pre-provocation and post-retaliation zygomatic activity 
were not significantly different from each other for the 
sample as a whole, f(1, 59) < 1. Planned contrasts of the 
pre/post zygomatic difference scores were not significant 
for the control versus psychopathy-analogue group 
comparison, f(1, 59) < 1, or the control versus low-
socialization group comparison, f(1, 59) = 1.08. 
For finger temperature, the group main effect was not 
significant, f(2, 59) = 1.54, £ = .22. The block main effect 
indicated that post-retaliation finger temperature was 
significantly lower than pre-provocation finger temperature 
for the sample as a whole, f(1, 59) = 44.16, £ < .001. The 
planned contrast of the pre/post finger temperature 
difference scores was not significant for the control group 
versus psychopathy-analogue group comparison, f(l, 59) < 1. 
The comparison between the control group and low-
socializatiori group showed a nonsignificant trend, f(1, 59) 
= 3.03, 2 < .10 indicating a tendency for lower finger 
temperature in the control group. 
In summary, the predicted reduction of systolic and 
diastolic blood pressure to pre-provocation levels after the 
opportunity to retaliate against the confederate was offered 
was not supported. No significant group differences were 
found for these measures. Other physiological measures were 
not significantly different (or significantly lower) than 
pre-provocation levels. However, these measures had 
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generally returned to baseline levels before the opportunity 
to retaliate was offered. Thus, it is unlikely that the 
retaliation was related to reductions in these measures. 
Changes in Subjective Emotions after Retaliation 
No known anger study using the performer/evaluator has 
examined changes in subjective reports of different emotion 
levels after the opportunity to retaliate against the 
confederate had been offered. This type of analysis could 
reveal useful information about the resolution of anger 
and/or changes in other emotions. Such an analysis was 
undertaken in this study. 
For these analyses, subjective ratings were initially 
submitted to a 3(groupl X 2(block) ANOVA separately for each 
of the five assessed emotions. The block levels corresponded 
to pre-provocation and post-retaliation ratings. Subsequent 
interaction contrasts were computed to examine group 
differences. Table 11 contains pre-provocation means, post-
retaliation means, and pre/post difference scores for each 
group and each emotion. Results of the statistical analyses 
for each emotion are presented below. 
For anger, the group main effect was not significant, 
£(2, 59) < 1. The block main effect indicated no significant 
differences between pre-provocation and post-retaliation 
reported anger for the sample as a whole, f(l ,59) = 1.96, 2 
= .17. The planned contrast of the pre/post anger difference 
scores was not significant for the control versus 
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psychopathy-analogue group comparison, E(1, 59) = 2.00, but 
contrast between the control and low-socialization group 
showed a nonsignificant trend, F(1,59) = 2.96, 2 < .10, 
indicating a tendency for the control group to report 
greater anger after retaliation. 
For happiness, the group main effect was not 
significant, £(2,59) < 1. The block main effect indicated no 
significant differences between pre-provocation and post-
retaliation reported happiness for the sample as a whole, 
f(1, 59) < 1. The planned contrasts of the pre/post anger 
difference scores were not significant for any of the group 
comparisons (both £s(1, 59) < 1). 
For sadness, the group main effect was not significant, 
£(2,59) < 1. The block main effect indicated a 
nonsignificant trend for the sample as a whole, f(1, 59) = 
3.20, 2 = .08, reflecting a tendency for participants to 
report less sadness at the end of the study as compared to 
the beginning of the study. The planned contrasts of the 
pre/post sadness difference scores were not significant for 
the control versus psychopathy-analogue group comparison, 
f(1, 59) = 1.78, or the control versus low-socialization 
group comparison, f(l, 59) < 1. 
For fear, the group main effect was not significant, 
£(2,59) < 1. The block main effect indicated that reported 
fear was significantly lower after retaliation for the 
sample as a whole, f(1, 59) = 27.30, £ < .001. The planned 
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contrasts of the pre/post fear difference scores were not 
significant for any of the group comparisons {both fs(l, 59) 
< 1) . 
For anxiety, the group main effect was not significant, 
f(2,59) = 2.27, 2 = .11. The block main effect indicated 
that reported anxiety was significantly lower after 
retaliation for the sample as a whole, f(1, 59) = 44.88, 2 < 
.001. The planned contrasts of the pre/post anxiety 
difference scores were not significant for any of the group 
comparisons (both £s(1, 59) < 1). 
To summarize, pre-provocation and post-retaliation 
levels of reported happiness and anger did not significantly 
differ for the sample as a whole. In contrast, post-
retaliation levels of fear and anxiety were significantly 
lower than pre-provocation levels for the sample as a whole. 
A nonsignificant trend for lower sadness after retaliation 
was also found for the sample as a whole. No significant 
group differences were obtained for any emotion. The return 
of anger to pre-provocation levels is consistent with the 
suggestion that retaliation towards the instigator leads to 
a reduction of anger. 
Lexical Decision Task Supplementary Analyses 
Levels of trait anxiety may affect performance on a 
task involving emotional stimuli (MacLoed et al., 1986; 
MacLoed & Mathews, 1988), and levels of intelligence may 
affect performance on cognitive tasks in general (Sternberg 
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& Salter, 1982). Therefore, the effects of trait anxiety and 
intelligence on the lexical decision task performance 
(response latencies and accuracy) was examined. 
Zero-order correlations were computed between trait 
anxiety scores and measures of lexical decision task 
performance (i.e., response latencies and accuracy rates). 
Correlations were computed for each word type (anger-
relevant and emotionally neutral) and for each block of 
trials (pre- and post-provocation) separately. The results 
of these analyses indicated that correlations ranged from -
.06 to -.12 for response latencies and all were 
nonsignificant. For accuracy rates, correlations ranged from 
-.02 to .18, and all were nonsignificant. These analyses 
indicated that trait anxiety was not significantly related 
to performance on the lexical decision task; therefore, no 
further analyses were conducted. 
As another set of supplementary analyses, zero-order 
correlations were computed between Shipley overall 
intelligence scores and measures of lexical decision task 
performance. Correlations were computed for each word type 
(anger-relevant and emotionally neutral) and for each block 
of trials (pre- and post-provocation) separately. The 
results of these analyses indicated small, yet significant, 
correlations between overall intelligence scores and 
response latencies to anger-relevant words (£ = -.27, Q < 
.05) and emotionally-neutral words (£ = -.28, Q < .05) 
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during the first block of trials. For the second block of 
trials, nonsignificant correlations were found between 
overall intelligence and response latencies to anger-
relevant words (~ = -.21) and emotionally-neutral words (£ = 
-.23); although the direction and magnitude of the 
correlations were similar to those in the first block of 
trials. 
Despite the relatively small magnitude of these 
correlations, follow-up analyses were conducted. In these 
analyses, the three groups (i.e., control, psychopathy-
analogue, low-socialization) were further subdivided into 
low and high intelligence scorers. High intelligence was 
defined as scores above the Shipley overall intelligence 
median, and low intelligence was defined as scores below the 
Shipley overall intelligence median. (The median score was 
58 for the whole sample.) Thus, a total of six subgroups 
were identified. The mean magnitude of the response 
facilitation effect for emotional words was computed for 
each of the s:x subgroups and for each block of trials 
(i.e., pre- and post-provocation). Within-group differences 
were examined using paired t-tests. Between-group 
differences were examined using a one-way analysis of 
variance. Table 12 contains the response facilitation effect 
for emotional words means for each group for each block of 
trials and the results of the within group analyses. 
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As can be seen in Table ~2, the results of the within-
group comparisons indicated that neither of the psychopathy-
analogue subgroups demonstrated the response facilitation 
effect for emotional words prior to provocation. In 
contrast, both of the control subgroups and both of the low-
socialization subgroups did significantly demonstrate the 
facilitation effect prior to provocation. The results of the 
one-way ANOVA did not indicate significant subgroup 
differences on the magnitude of the facilitation effect, 
f(5, 56) < 1. Thus, results of these analyses were very 
similar to pre-provocation results when intelligence levels 
were not taken into account. 
Following provocation, both psychopathy-analogue 
subgroups significancly demonstrated the response 
facilitation effect for emotional words. Further, both low-
socialization subgroups significantly demonstrated the 
effect. The high intelligence control subgroup also 
significantly demonstrated the response facilitation effect. 
However, the low incelligence control subgroup only showed a 
nonsignificant crend for the response facilitation effect. 
The results of the one-way ANOVA did not indicate 
significant subgroup differences on the magnitude of the 
facilitation effect, f(5, 56) < 1. Overall, these results 
were similar co post-provocation results when intelligence 
levels were not taken into account. 
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Small, significant correlations were also found between 
overall intelligence scores and accuracy for anger-relevar.t 
words for the first block of trials (r = .27, £ < .05) and 
the second block of trials (~ = .25, £ < .OS). The 
correlations between overall intelligence and accuracy for 
emotionally-neutral words were nonsignificant for the first 
block of trials (~ = .08) and the second block of trials (£ 
= .15) . 
Because of the significant correlations, follow-up 
analyses were conducted for the anger-relevant words 
accuracy rate. In these analyses, six subgroups were 
identified by subdividing the three original groups into low 
and high intelligence scorers. The mean accuracy for each 
word type was computed for each of the six subgroups for the 
first block of trials. Table 13 contains these means for 
each group and for each block of trials. Data were analyzed 
using a one-way ANOVA. 
For accuracy under the pre-provocation condition, the 
results of the ANOVA were significant, £(5, 56) = 4.33, 2 = 
.002. Follow-up procedures using Tukey's HSD test indicated 
that the anger-relevant word accuracy rate for the low 
intelligence control subgroup was significantly lower than 
each of the other subgroups. For accuracy under the post-
provocation condition, the results of the ANOVA were 
significant, f(5, 56) = 2.40, 2 = .05. A visual examination 
suggested that this significant result was due to lower 
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accuracy rates for the low intelligence control subgroup and 
for che low intelligence psychopathy-analo~ue 
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however, follow-up analyses using Tukey's HSD did not reveal 
any significant subgroup differences. This results suggest 
that intelligence levels affect accuracy rates to a greater 
extent than response latencies on the lexical decision task; 
however, this overall effect appeared relatively small. 
Cued Reaction Time Task Supplementary Analyses 
As with the lexical decision task, trait anxiety and/or 
intelligence may have affected performance on the cued 
reaction time task, and thus, analyses were undertaken to 
examine these effects. 
As a set of supplementary analyses, zero-order 
correlations were computed between trait anxiety scores and 
measures of the cued reaction time task performance (i.e., 
response latencies and accuracy rates). Correlations were 
computed for each erial type (e.g., validly cued right 
targets) and for each block of trials (pre- and post-
provocation) separately. The results of theses analyses 
indicated that correlations ranged from -.20 to .13 for 
response latencies, and all were nonsignificant. For 
accuracy rates, correlations ranged from -.08 to .13, and 
all were nonsignificant. These analyses indicated that trait 
anxiety was not significantly related to performance on the 
cued reaction time task; therefore, no further analyses were 
conducted. 
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As another set of supplementary analyses, zero-order 
correlations were computed between Shipley overall 
intelligence scores and measures of the cued reaction time 
task. Correlations were computed for each trial type and for 
each block of trials separately. For the first block of 
trials, small, yet significant, correlations were found 
between intelligence and response latencies for validly cued 
right targets (~ = -.28, Q < .OS) and invalidly cued right 
targets (~ = -.27, £ < .OS). For the second block of trials, 
a small, significant correlation was found between 
intelligence scores and response latencies for validly cued 
right targets (~ = -.2S, Q < .OS). Other correlations ranged 
from -.21 to -.1S and were nonsignificant. 
Because of the fairly consistent significant 
correlations between intelligence and right targets, follow-
up analyses for these types of targets were conducted. In 
these analyses, six subgroups were identified by dividing 
the three original groups into low and high intelligence 
scorers using a median split. The mean response latencies 
for validly cued right targets and invalidly cued right 
targets were computed separately for each of the six 
subgroups and for each of the blocks of trials. Table 14 
contains these means for each group and for each block of 
trials. Data were analyzed separately using one-way ANOVAs 
for type of trial. 
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Under pre-provocation conditions, results of the 
analyses did not indicate -~ -.: ~.: ---- -··1,...,---··-::0..I..~.L.L..I...L....I..'-C1.L.L~ OI.UJ~.L.VU.~ differences 
on response latencies for validly cued right targets, E{5, 
56) = 1.57, 2 = .18, or for invalidly cued right targets, 
f{5, 56) < 1. A similar pattern of results were obtained 
under post-provocation conditions. No significant subgroup 
differences were found for validly cued right targets, E{5, 
56) = 1.05, 2 = .40, or for invalidly cued right targets, 
f{5, 56) < 1. In summary, intelligence levels appeared not 
to strongly effect response latencies on the cued reaction 
time performance. 
Small, significant correlations were found between 
intelligence scores and accuracy for validly cued right 
targets (K = .29, a < .05) and validly cued left targets (~ 
= .27, a< .05l during the second block of trials. Other 
correlations ranged from -14 co .22 and were nonsignificant. 
Follow-up analyses examined validly cued trials for the 
second block of trials. In these analyses, six subgroups 
were identified by dividing the three original groups into 
low and high intelligence scorers. The mean accuracy rates 
for validly cued right targets and validly cued left targets 
during the second block of trials were computed separately 
for each of the six subgroups. Table 15 contains these means 
for each subgroup and for each block of trials. Data were 
analyzed separately using a one-way ANOVAs for each trial 
type. 
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Results of the ANOVA on validly cued right targets 
indicated a nonsignificant trend, £(5, 56) ; 
A visual inspection of these means suggested that this trend 
was accounted for by a tendency for the low intelligence 
control subgroup to evidence lower accuracy than the other 
subgroups. For validly cued left targets, the results of the 
ANOVA was significant, £(5, 56) = 2.71, ~ = .03. A visual 
inspection of the means suggested that the low intelligence 
control subgroup and the low intelligence psychopathy-
analogue subgroup contributed to this significant result; 
however, follow-up procedures using Tukey's HSD test did not 
indicate any significant group differences. In summary, 
intelligence levels appeared to affect accuracy rates to a 
greater extent than response latencies, although this 




This study was designed to test divergent predictions 
made by the adequate/heightened-anger hypothesis and the 
deficient/attenuated-anger hypothesis of psychopathy. The 
primary research questions examined were related to the 
capacity/magnitude of anger experiences, the temporal course 
of physiological arousal associated with provocation, and 
the effect of anger on cognitive processes in individuals 
with psychopathic characteristics. Given evidence that the 
provocation was effective in inducing anger, the overall 
findings of ~his study were not inconsistent with the 
adequate/heightened-anger hypothesis but were not consistent 
with the deficient/attenuated-anger hypothesis of 
psychopathy. Because several issues associated with anger in 
individuals with (and without) psychopathic characteristics 
were examined, a discussion of each issue will be presented 
below. 
Caoacity/Magnitude Hypotheses 
A primary purpose of this study was to examine whether, 
and to what extent, individuals with psychopathic 
characteristics experienced anger. Related to this issue, 
the findings were overall not inconsistent with the 
adequate/heightened-anger hypothesis but were not consistent 
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with the deficient/attenuated-anger hypothesis of 
psychopathy. Following provocation, the psychopathy-analogue 
group was not significantly different from the control group 
on systolic/diastolic blood pressure, pulse, perioral EMG, 
reported subjective anger, or on the amount of retaliation 
directed towards the confederate. 
Although Cleckley's (1976) views of psychopathy have 
strongly influenced contemporary conceptualizations of the 
disorder, at least in North America, evidence from this 
study generally contradicts his position that psychopaths do 
not experience anger. In contrast, evidence from this study 
was more consistent with the position of other theorists 
that psychopaths do experience anger (e.g., McCord & McCord, 
1964; Meloy, 1988; Millon, 1980; Yochelson & Samenow, 1976). 
The findings were not consistent with the assertion by 
some investigators (e.g., Meloy, 1988; Yochelson & Samenow, 
1976) that psychopaths experience more intense anger than 
nonpsychopaths. It is possible that heightened anger for the 
psychopathy-analogue group was not observed because of the 
nature of the experimental setting. Although the study was 
designed to make the experience personally relevant (i.e., 
unjust criticism about participants' performance, blocking 
the obtainment of a monetary goal), the experience, in 
general, was probably lower in personal relevance than many 
real-life experiences that lead to anger. Ethically, 
however, it may be difficult to generate laboratory 
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conditions that are sufficiently personally relevant for 
psychopathic individuals to display heightened anger, and 
alternative empirical paradigms (e.g., monitoring real-life 
experiences) that could provide convergent evidence across 
different paradigms would be useful. 
Finger temperature was the only measure that was not 
consistent with the predicted pattern of change after 
provocation; reductions were generally observed instead of 
increases. Further, finger temperature showed a continuous 
decline at all other post-provocation time periods, 
suggesting that it was subject to adaptation effects of the 
experiment and less sensitive to the anger induction 
procedure. Because of this unusual pattern of results and 
skepticism abouc its validity, finger temperature will be 
excluded from further discussion. 
The control group did evidence significantly greater 
increases in zygomatic EMG and corrugator EMG activity than 
the psychopathy-analogue group during provocation. Although 
the reduced zygomatic and corrugator EMG activity in the 
psychopathy-analogue group are consistent with the 
deficient/attenuated-anger hypothesis of psychopathy, in 
light of other findings, arguments that the psychopathy-
analogue group experienced a significantly lower level of 
anger than the control group appear unreasonable. As opposed 
to experiencing less anger, it is suggested that the lesser 
amount of change in zygomatic and corrugator EMG activity 
observed in the psychopathy-analogue group during 
provocation may have reflected less emotional 
expressiveness. As in the case of some individuals with 
other psychological disorders, psychopaths may show a 
greater discontinuity between their emotional states of 
anger and their outward emotional expressions of anger. 
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One other observation appears relevant here. Although 
not systematically assessed, it was observed that some 
participants smiled during the provocation. Smiling 
associated with ne~rous tension and embarrassment is a 
common reaction to provocation in performer/evaluator 
paradigm studies (Zillmann, 1979). Although zygomatic EMG 
increases when the jaw is clenched (as in an anger 
reaction) , it also increases as a result of pulling the 
corners of the mouth upward to produce a smile. Thus, the 
lower zygomatic activity may have been related to the 
psychopathy-analogues withholding expressions of 
embarrassmen~ during provocation. On the other hand, given 
that embarrassment is considered a form of anxiety (Izard, 
1977; Lazarus & Lazarus, 1994), it is possible that the 
psychopathy-analogue group actually experienced less 
embarrassment than the control group. However, an indirect 
examination of this suggestion did not indicate that this 
was the case. That is, the control group and psychopathy-
analogue group reported similarly low levels of anxiety 
after the provocation. A more direct test of this suggestion 
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remains to be addressed in future investigations. 
It is also possible that because of the large number of 
dependent measures included in the study, the significant 
group differences observed for zygomatic and corrugator EMG 
may have been due to alpha inflation. However, the facial 
EMG and self-report anger results in this study generally 
replicated the study of Sullivan (1995) who reported that as 
compared to controls, psychopathy-analogue participants 
reported experiencing similar levels of anger but showed 
less angry facial expressions after an anger induction 
technique. The consistency between the results of these two 
studies suggests that the findings reported herein reflect 
valid group differences. 
Cleckley (1976) suggests that the psychopath appears 
calm and serene in situations that others normally find 
distressing. In some instances this appearance of calmness 
may not be an accurate reflection of their actual emotional 
state. It remains to be seen as to why and under what 
emotional conditions a discontinuity between emotional 
states and emotional expressiveness would be found in 
psychopaths. Few studies have examined emotional experiences 
aside from fear and anxiety in psychopaths (however, see 
Patterson, 1991; Forth, 1992). Results from this study 
indicate that investigations of other emotional experiences 
would provide a more complete picture of psychopaths' 
emotional experiences. 
Temporal Course Hypotheses 
Analyses of physiological 
_______ , _~-. _____ -·--- --
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extended post-provocation time period were conducted to 
examine differences between the control group and the 
psychopathy-analogue group. Comparisons between levels 
assessed immediately after {or during) provocation and 
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levels assessed at five minutes post-provocation indicated 
that the control group showed a significantly greater 
reduction in diastolic blood pressure and zygomatic activity 
than the psychopathy-analogue group. A similar pattern was 
found for zygomatic EMG at ten and fifteen minutes post-
provocation. Trends towards greater reductions in systolic 
blood pressure in the control group than in the psychopathy-
analogue group were observed at five and ten minutes post-
provocation. In no instance did the psychopathy-analogue 
group show a greater reduction on any physiological measure 
than the control group. These findings were not inconsistent 
with the adequate/heightened-anger hypothesis and were not 
consistent with the deficient/attenuated-anger hypothesis of 
psychopathy. Further, the findings were not consistent with 
the assertion of Yochelson and Samenow {1976) that 
psychopaths' anger metastasizes. More specifically, little 
evidence was found indicating that physiological activity 
increased over the extended post-provocation time period in 
the psychopathy analogue group. 
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However, there was evidence that levels of some 
measures remained similar to elevated levels observed 
immediately (after or during) provocation in the 
psychopathy-analogue group. Systolic and diastolic blood 
pressure assessed at each of the extended post-provocation 
time periods remained similar to levels observed immediately 
after provocation and significantly greater than pre-
provocation levels. A similar pattern was observed for pulse 
and perioral EMG at five and ten minutes post-provocation. 
In general, those measures that were elevated after 
provocation tended to remain elevated across the extended 
post-provocation time period for the psychopathy-analogue 
group. 
In contrast, the control group a showed decrease in 
systolic blood pressure across each extended time period 
that, although greater than pre-provocation levels, was 
significantly lower than levels immediately after 
provocation. Diastolic blood pressure initially returned to 
levels not significantly different than pre-provocation, but 
then rose to levels not significantly different from levels 
immediately after provocation. Pulse and perioral EMG 
returned to levels not significantly different than pre-
provocation levels by five minutes post-provocation. 
The combined results of the within-group patterns of 
the control group and the psychopathy-analogue group suggest 
that physiological arousal associated with anger may take 
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longer to recover in psychopaths. Zillmann (1979, 1988) 
argues chac residual physiological arousal associated with 
one anger reaction can be transferred (and contribute to) a 
second anger reaction. Termed excitation transfer, the 
cumulative effects of the physiological arousal may 
contribute to more intense second anger reaction. 
The amount of "transferredn arousal is dependent on the 
extent to which recovery of arousal to baseline levels 
occurs after the initial anger episode. If recovery is 
relatively fast, then little arousal is transferred. 
However, if recovery is slow, more arousal can be 
cransferred. Findings from this study suggest that recovery 
from arousal associated with anger in psychopathic 
individuals may be slower than in nonpsychopaths. If this is 
the case, then as compared to nonpsychopaths, psychopaths 
may look similar on the initial anger episode but may be 
more susceptible to more frequent and/or more intense 
subsequent anger episodes. This would be consistent with 
some investigators' suggestion that psychopaths experience 
more frequent and intense anger episodes (e.g., Meloy, 1988; 
Yochelson & Samenow, 1976). 
However, the interpretation of changes in physiological 
arousal over time remains tentative. First, because of the 
large number of analyses conducted, some of the significant 
findings may have been due to alpha inflation. Second, even 
if not allowed to retaliate, arousal associated with 
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provocation cannot be maintained indefinitely, and there is 
some evidence that a gradual recovery to baseline levels 
occurs after about eight minutes for systolic blood pressure 
(Hokanson & Edelman, 1966) . Clearly, this did not occur for 
either the control group or the psychopathy analogue group, 
and it is suspected that some of the naturally occurring 
recovery in physiological arousal was impeded by 
participants' effort in working on the computer task. 
Clearer results regarding psychopaths' physiological 
recovery after provocation would be obtained if they did 
nothing after provocation. However, even if working on the 
computer task did affect recovery rates, there is still 
evidence that changes in physiological activity after 
provocation were different for the control group and the 
psychopathy-analogue group. 
Cognitive Processing Hypotheses: Lexical Decision Task 
An examination of performance on a lexical decision 
task in controls and individuals with psychopathic 
characteristics was conducted for two primary reasons. The 
first reason was to replicate findings reported by other 
investigators related to deficits in processing emotional 
stimuli in psychopaths. These analyses were based on 
performances prior to provocation. The second reason was to 
examine the effects of anger on the processing of anger-
relevant stimuli in both controls and individuals with 
psychopathic characteristics. These analyses were based on 
155 
performances after provocation. A discussion of performance 
prior to provocation will be presented first. 
As predicted, prior to provocation, the control group, 
but not the psychopathy-analogue group, demonstrated 
response facilitation for lexical processing of emotional 
words. However, group comparisons on the magnitude of the 
facilitation effect were not significant. These results 
partially replicated those by Williamson et al. (1991) who 
reported nonpsychopaths, but not psychopaths, demonstrated 
the response facilitation effect and that group differences 
were significant. 
A closer examination of the two studies indicated that 
in the Williamson et al. (1991) study the average response 
latency was 48 ms faster for emotional words as compared to 
nonemotional wo~ds fo~ the nonpsychopath group. In the 
current study the average response latency for emotional 
words was 38 ms faster than the average response latency to 
nonemotional words in the control group. This response 
facilitation e:fect magnitude was similar to, although 
slightly lower, than that reported by Williamson et al. 
For the psychopath group, in the Williamson et al. 
(1991) study, emotional words were responded to more slowly 
than non-emotional words. Expressing this in terms of the 
facilitation effect magnitude, this value was -28 ms. In 
contrast, in the current study, the psychopathy-analogue 
group responded on average 18 ms faster to emotional words 
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as compared to nonemotional words. Clearly, the psychopathy-
analogue group performed differently on the -- _,_ 1-c::ll:>~ than the 
psychopath group in the Williamson et al. study. A reason 
for this performance difference may be related to the 
analogue nature of the current study. That is, college 
students with psychopathic features and incarcerated 
psychopaths differ in many respects (e.g., psychopathy 
symptom severity, educational level, antisocial histories), 
and these differences may affect performance. Nevertheless, 
the absence of the response facilitation effect for 
emotional words by psychopathy-analogue group does provide 
some support of the downward extension of this phenomenon in 
diagnosed psychopaths to a sample that evidences 
psychopathic characteristics. 
Group comparisons indicated that controls and 
psychopathy-analogues did not significantly differ on 
accuracy rates for emotional or nonemotional words under 
pre-provocation conditions. Again, these findings replicated 
those reported by Williamson et al. (1991). However, within 
group analyses indicated that the psychopathy-analogue group 
was significantly more accurate for anger-relevant words 
than for emotionally-neutral words. In considering the lack 
of the response facilitation effect for the psychopathy-
analogue group, the greater accuracy rates for emotional 
words suggests the possibility that more time was taken to 
adequately process emotion-relevant stimuli which, in turn, 
157 
resulted in greater accuracy rates for emotional words. If 
chis was the case, a significant speed/accuracy tradeoff 
correlation would be expected. However, the correlation 
between response latencies and accuracy rates in the 
psychopathy analogue group for emotional words was -.34 and 
nonsignificant, indicating that longer response latencies 
were associated with poorer accuracy rates. Thus, the 
reasons for the greater accuracy rates for emotional words 
as compared to nonemotional words for the psychopathy-
analogue group are unclear at the present time. However, 
this increased accuracy rate suggests that the psychopathy-
analogue group was not completely unaffected by the 
emotional aspects of the stimuli. 
In contras~ to the pre-provocation condition, as 
predicted, the psychopathy-analogue group demonstrated the 
response facilitation effect for emotional words after 
provocation. This finding was not inconsistent with the 
adequate/heightened-anger hypothesis and was not consistent 
with the atten~ated/deficient-anger hypothesis of 
psychopathy. This finding was also not consistent with the 
assertion of Yochelson and Samenow (1976) that psychopaths 
become overwhelmed by their anger and subsequently show an 
impairment in their ability to function. The control group 
also showed the response facilitation effect after 
provocation. However, the magnitude of this effect was 
similar to that observed before provocation. Thus, the 
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prediction that the control group would show a greater 
response facilitation effect after provocation as compared 
to before provocation was not supported. As with performance 
prior to provocation, there were no significant group 
differences in the magnitude of the response facilitation 
effect, emotional word accuracy rates, or nonemotional word 
accuracy rates. 
Regarding the performance of the psychopathy analogue-
group, it appears that some aspect of the provocation 
enhanced performance such that they responded faster to 
anger-relevant words. Two different explanations can account 
for this finding. Yochelson and Samenow (1976) argue that 
when angered psychopaths become more attentive to anger-
relevant stimuli. Because participants were angered and then 
asked to respond to anger-relevant words, results obtained 
in this study are consistent with these investigators' 
argument. 
An alternative explanation for the presence of the 
psychopathy-analogue groups' response facilitation effect 
after provocation is related to optimal arousal theory which 
states that performance is maximized under optimal 
conditions of arousal (e.g., Leuba, 1955). According to this 
position, it was the general arousal, not the anger per se, 
that was responsible for the presence of the response 
facilitation effect in the psychopathy-analogue group. There 
is some evidence that increased general stimulation enhances 
159 
performance in psychopathic individuals. Psychopaths often 
perform more poorly on passive avoidance tasks in that they 
respond more often to trials that are punished {Lykken, 
1957) . Chesno and Kilmann (1975) reported that psychopaths 
exposed to high levels of auditory stimulation during 
performance on a passive avoidance task withheld punishable 
responses more often than psychopaths exposed to lower 
levels of auditory stimulation. Findings reported by Chesno 
and Kilmann and the findings reported in the current study 
are consistent with optimal arousal theories. Similarly, 
several theories propose deficient arousal in psychopaths 
(e.g., Quay, 1965; Fowles, 1980) and their need for 
heightened, frequent levels of stimulation. Perhaps this 
heighcened level of arousal is necessary to maximize 
psychopachs' performance. 
Future studies could test these alternative 
explanacions. If only general arousal is needed to show the 
response facilication effect in psychopathic individuals 
chen other methods of inducing arousal (e.g., intense 
auditory stimulation, vigorous physical activity) should be 
sufficient to produce the response facilitation effect. In 
contrast, if the observed facilitation effect was due to 
increased sensitivity to emotion stimuli consistent with the 
current emotional state, then it would be expected that the 
facilitation effect would only be observed when the 
emotional state and emotional stimuli are congruent. 
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Regardless of the causal mechanism, the finding that the 
after, but not before, angered indicates a link between 
emotion and cognition not previously identified in 
psychopaths. 
The failure to find enhanced response facilitation 
effects for anger-relevant words in the control group after 
provocation suggests the possibility that anger may not 
affect lexical decisions to the extent that it affects other 
cognitive processes. All previous studies reporting an 
association between anger and cognitive processes have 
focused on processes associated with memory. However, this 
suggestion remains very tentative for several reasons. The 
processes underlying lexical decisions are complex and 
controversial. Indeed, in this study the response 
facilitation effect for emotional words was apparently 
temporally limited. In fact, an analysis of trials presented 
during the second half of each block indicated that 
responses to emotionally-neutral words were significantly 
faster than responses to anger-relevant words. This 
interesting finding has not been addressed in the empirical 
literature and warrants further empirical investigation. 
Also, it has generally been more difficult to demonstrate 
that negative emotional states facilitate the processing of 
negative emotional stimuli in empirical studies, suggesting 
that several factors not yet clearly understood are related 
to this facilitation effect (Isen, 1990) . Further, this 
study is the first to examine the effects of anger on 
lexical decisions, and further studies are needed before 
conclusions can be made. 
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It remains possible that anger following the 
provocation did enhance participants' overall performance on 
the cognitive task and was not limited to just anger-
relevant stimuli. Response latencies and accuracy rates for 
both emotional and nonemotional words improved for all 
groups after provocation as compared to before provocation. 
However, it is suspected that much of this enhanced 
performance was due to practice effects rather than to the 
effects of anger. Because all participants received the 
provocation, it is impossible to separate the effects of 
anger from the effects of practice in this study. Further 
studies examining the effects of anger on cognitive 
processes might find i~ useful to include groups who receive 
the anger induction and groups who do not receive the anger 
induction. 
Cognitive Processing Hypotheses: Cued Reaction Time Task 
As compared to the control group, the psychopathy-
analogue group did not evidence lower accuracy rates for 
invalidly cued left target trials. This finding contradicts 
that reported by Howland et al. (1993). This study and the 
one conducted by Howland et al. differed in two significant 
ways which may have affected the results. First, targets in 
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the Howland et al. study were squares and participants 
the screen. In the current study, targets were words and 
nonwords. Although participants were also instructed to 
respond as fast as they could when the target appeared, they 
first had to make a decision as to whether the target was a 
word or not. Thus, in the current study an additional level 
of complexity was involved that was not present in the 
Howland et al. study. It is possible that this additional 
level of complexity washed out the inhibited dominant 
response effect found by Howland et al. 
Participants in the current study also appeared to 
approach the task differently than the participants in the 
Howland et al. (1993) study. In the Howland et al. study, 
significant, moderately-high speed/accuracy tradeoffs were 
observed for the control group and the psychopathy-analogue 
group. Speed/accuracy tradeoffs were not present to a 
significant extent in the current study. It is possible this 
difference in the approach to the cognitive task affected 
the outcome of the results. Nevertheless, a further 
examination of psychopathic individuals' performance on the 
cued reaction time task is needed to clarify the discrepant 
findings of these two studies. 
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Correlations between Physiological, Behavioral, and 
Subjective Measures Associated with 
This study was also designed to address basic questions 
about the relation between different measures associated 
with anger. In accordance with the triple-response theory of 
emotional responses, it was predicted that the different 
measures associated with anger would be significantly 
correlated for the control group. This prediction was not 
supported; only one significant correlation was found. 
Although some of the correlations were in the predicted 
direction, most were very small, and some correlations were 
not in the predicted direction. The overall picture of 
relatedness did not change when data were collapsed across 
groups; only two significant correlations were found. 
Correlations ir. the predicted direction were quite small, 
and several correlations were not in the predicted 
direction. 
Lang (1968) suggests that the greatest concordance 
between the three systems is most likely to be observed 
under intense emotional experiences. Discordance is more 
likely to be observed under less intense emotional 
experiences where other factors (e.g., individual 
differences, response bias) can affect the degree of 
concordance between systems. The estimated moderate level of 
anger experienced by participants in this study may 
partially explain the observed discordance between the 
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different systems. 
Further, a discontinuity between emotional states and 
emotional expression may affect concordance and discordance 
rates. This may be particularly true for anger which may be 
viewed negatively by others when outwardly expressed. 
Nevertheless, it is interesting that seemingly similar 
measures (e.g., systolic and diastolic blood pressure) 
assessed in this study were not significantly correlated. It 
is entirely possible that some measures, both within and 
between systems, are more related to each other than other 
measures associated with anger. Unfortunately, other studies 
using provocation have not reported correlations between the 
different measu~es associated with anger, so it is difficult 
~o compare the results of this study compare to results of 
~hose studies using a similar design. Because the relations 
be~ween the different systems associated with anger have not 
received much empirical at~ention, further examinations are 
needed to gain a bet~er understanding about what conditions 
concordance and discordance exits between the systems. 
Changes in Physiological and Subjective Measures after 
Retaliation 
Several s~udies report that arousal associated with 
provocation returns to baseline levels after the opportunity 
to retaliate against the instigator is offered, suggesting 
that retaliacion assists in the alleviation of anger (see 
Zillmann, 1979 for a review) . It was predicted that 
decreases to pre-provocation levels for physiological 
would be found after the opportunity to retaliate was 
offered. Mixed support was found for this prediction. For 
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subjective anger and happiness, the two subjective measures 
most affected by the provocation, a return to pre-
provocation levels was observed for the control group and 
psychopathy-analogue group and there was not a significant 
difference between these groups. 
Pulse and facial EMG measurements obtained after 
retaliation were not significantly different from pre-
provocation levels and there were no significant differences 
between the control group and the psychopathy-analogue group 
on any of these measures. However, measurements obtained 
fifteen minutes after provocation but before the opportunity 
to retaliate was offered indicated that each of these 
measures had already returned to pre-provocation levels for 
each of the groups. Thus, it is unlikely that levels of 
these measures observed after retaliation were related to 
the effects of retaliating against the confederate. 
In contrast, systolic and diastolic blood pressure at 
fifteen minutes post-provocation were significantly more 
elevated than pre-provocation levels for the control and 
psychopathy-analogue groups. After the opportunity co 
retaliate was offered, systolic and diastolic blood pressure 
remained significantly greater than pre-provocation levels. 
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Further, there were no significant differences between the 
control group and the psychopa~hy-analogue group. Thus, 
prediction that these measures would return to pre-
provocation levels after the opportunity to retaliate had 
been offered was not supported. 
This finding was surprising, because several studies 
have reported decreases in one or both of these measures 
after the opportunity to retaliate has been offered (see 
Zillmann, 1979 for a review) . One parsimonious explanation 
of this finding is that significant reductions in blood 
pressure were not observed because participants were 
awaiting feedback about their performance from the 
confederate. Because the first feedback was unfavorable and 
judged as unfair, participants may have been expecting more 
unfavorable feedback. This expectation alone may have been 
sufficient to keep blood pressure elevated. If this is the 
case, however, it is somewhat surprising that reported 
levels of anxiety and/or fear for this time period were not 
elevated above pre-provocation levels. In fact, after 
retaliation both anxiety and fear were reported as lower 
than pre-provocation levels for the control group and the 
psychopathy-analogue group. 
Zillmann (1979) asserts that autonomic arousal (e.g., 
blood pressure} resulting from provocation will show a 
prompt recovery after the threat is averted or the annoyer 
is duly punished. Thus, Zillmann suggests that retaliation 
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towards an instigator accomplishes two goals that result in 
the reduction of arousal associated with provocation: 1} to 
punish the instigator and 2) to avert further attacks from 
the instigator. 
The current study, however, presented a situation in 
which retaliation towards the instigator provided the 
opportunity to punish the instigator, but the retaliation 
had no impact on averting further attacks by the instigator. 
More specifically, participants rated the confederate's 
performance for the second block of trials (i.e., post-
provocation) while the experimenter left the room pretending 
to obtain the confederate's feedback to the participant. 
Upon returning, the experimenter supposedly had the 
confederate's feedback to the participant in hand. 
Regardless of how much the participant had punished the 
confederate (i.e. rated the confederate's performance, 
effort, and intelligence as low, withheld the $5.00 
performance bonus), it had no impact on how the confederate 
rated the participant's performance. Hence, it may be that 
because the threat was not averted, a reduction in blood 
pressure was not observed. 
Zillmann's (1979) account of reduction in arousal after 
provocation suggests that either punishing the instigator or 
averting further attacks from the instigator is sufficient 
to reduce arousal associated with provocation. In many 
instances retaliation accomplishes both goals. Less is known 
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about situations in which only one of the goals is met. 
Findings from the current study suggest that in situations 
in which the two goals are decoupled, punishing the 
instigator may not be sufficient to the reduce the arousal 
associated with provocation. Further studies are needed to 
address this issue more systematically. 
The Utility of F~ctor 1 Scores in Psychopathy-Analogue 
Studies 
In an attempt to define a homogeneous group of 
individuals more similar to the full clinical condition of 
psychopathy, individuals who scored low on the socialization 
scale were also assigned to groups on the basis of PCL 
Factor 1 ratings. The low-socialization group consisted of 
participants rated low on Factor 1 and the psychopathy-
analogue group consisted of participants rated high on 
Factor 1. Several sources of evidence from this study 
provide preliminary evidence for the validity of this 
psychopathy-analogue group selection procedure. 
The most compelling evidence that the combined high 
Factor 1/low-socialization selection procedure identified 
individuals more similar to actual psychopaths was found on 
lexical decision task performance. Under pre-provocation 
conditions, the low-socialization group (i.e., low Factor 1 
ratings and low Socialization scores) demonstrated a 
response facilitation effect for emotional words, but the 
psychopathy-analogue group (i.e., high Factor 1 ratings and 
169 
low Socialization scores) did not. In fact, the facilitation 
effect for the low socialization group was greater, though 
not significantly so, than the facilitation effect observed 
for the control group. Thus, compared to the findings 
reported by Williamson et al. (1991), the psychopathy-
analogue group performed more like incarcerated psychopaths 
than did the low-socialization group. In addition, the low-
socialization group showed significantly greater accuracy on 
invalidly cued left target trials than the control group. 
This finding is the opposite of that reported by Howland et 
al. (1993) who found significantly greater accuracy rates on 
invalidly cued left trials for the control group as compared 
to a low-socialization group (not differentiated on Factor 1 
ratings) and an incarcerated psychopath group. Both findings 
suggest that a low-socialization group with low Factor 1 is 
more dissimilar from the diagnosable psychopath. It should 
be noted, however, that the psychopathy-analogue group did 
not perform as predicted on the cued-reaction time task, but 
their performance was overall less inconsistent than the 
low-socialization group with results reported by Howland et 
al. 
Additional sources of evidence from this study suggest 
that the Factor 1 distinction was useful. Where significant 
differences after provocation were found between the control 
group and psychopathy-analogue group (i.e., subjective 
happiness, corrugator EMG, zygomatic EMG), the low-
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socialization group was not significantly different than the 
the and low-
socialization group did not significantly differ on any of 
the subjective emotion measures, physiological measures, and 
one of the two retaliation measures after provocation, 
indicating that these two groups were more similar than not. 
The results of the temporal course analyses also indicated 
that the control group and low-socialization group were more 
similar than not. 
Psychopathic individuals are often characterized as 
less anxious than nonpsychopaths (e.g., Cleckley, 1976; 
Meloy, 1988). In this study the low-socialization group 
reported a significantly higher level of trait anxiety than 
the control group; however, the difference between the 
control group and the psychopathy-analogue group on trait 
anxiety was not significant. Also, the low-socialization 
group awarded the $5.00 performance bonus significantly more 
often than the control group after provocation, despite 
indications that the two groups had experienced similar 
levels of anger. Higher trait anxiety and reduced 
retaliation when experiencing anger would not be expected 
from psychopathic individuals. 
Standage, Smith, and Norman (1988) reported that 
individuals from a psychiatric population who scored low on 
the Socialization scale presented a wide range of diagnoses. 
While this range of diagnoses included individuals with 
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antisocial/psychopathic personalities, it also included 
individuals with other personality disorders (e.g., 
borderline, histrionic, dependent) and other psychological 
disorders (e.g., substance abuse, mood disorders). It is 
clear that low Socialization scores are not limited to 
psychopathic individuals. Although not assessed in this 
study or any known study, it seems reasonable to suggest 
that individuals from college populations who score low on 
the Socialization scale also present with a wide range of 
features associated with different psychological disorders, 
including, but not limited to, psychopathic characteristics. 
As compared to controls, the higher trait anxiety reported 
in the low-socialization group is more consistent with 
psychological conditions (e,g, mood disorders, dependent 
personality) distinct from psychopathy. Thus, the use of 
high Factor 1 ratings in conjunction with a combination of 
low Socialization scores may, in part, identify an analogue 
group more similar to the full clinical condition of 
psychopathy by virtue of eliminating individuals who 
evidence characteristics associated with psychological 
conditions other than psychopathy. Future research could 
test the validity of this suggestion by assessing a wide 
range of psychological symptoms in low-socialized 
individuals. Because this is the first known study to use 
the Factor 1/low-socialization combination, further studies 
are needed to evaluate the utility of this selection 
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procedure in identifying a psychopathy-analogue group more 
similar to the clinical psychopath. 
Facial EMG and Anger 
Regarding other findings not directly related to 
psychopathy, the increases in corrugator, perioral, and 
zygomatic EMG activity observed in the control group during 
provocation replicates findings by other investigators using 
imagery techniques to manipulate anger levels (e.g., 
Fridlund et al., 1984; Smith et al., 1986) and provides 
additional support for the association between these EMG 
indices and anger experiences. At a broader level, these 
results also provide additional support for the association 
between facial expressions and emotional experiences which 
figure prominently in some emotion theories (e.g., Ekman et 
al., 1972; Izard, 1977). 
It also appears that Facial EMG activity associated 
with anger may be relatively short in duration, especially 
as compared to other physiological arousal associated with 
anger. For the control group, no facial EMG measure at any 
extended post-provocation time period was significantly 
elevated from pre-provocation levels, whereas systolic blood 
pressure was. This suggests rates of recovery that may 
differ widely for various physiological measures. 
Limitations and Future Directions 
As currently stated, the adequate/heightened-anger 
hypothesis of psychopathy contains elements that accounts 
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for similar and greater anger levels in psychopathic 
individuals as compared to nonpsychopaths. Results from this 
study provided little evidence that the anger experienced by 
the psychopathy-analogue group was greater than the level of 
anger experienced by the control group. However, if as 
suggested by evidence in this study, psychopaths experience 
anger episodes longer than those of nonpsychopaths, then 
some modifications to the adequate/heightened-anger 
hypothesis would be appropriate. However, at present it 
would be premature to make this distinction for several 
reasons. In particular, this is the first study using this 
type of anger induction technique with individuals with 
psychopathic characteristics, and the results reported 
herein need replication. Also, psychopaths may experience 
greater anger than nonpsychopaths under different conditions 
not examined in this study. In addition, anger experienced 
by college students with psychopathic characteristics may be 
less intense than episodes experienced by clinically 
diagnosable psychopaths. 
Along a similar line of thought, generalizations from 
analogue populations to clinical populations should be made 
with caution. Although it would be expected that a similar 
pattern of results would be observed in clinically diagnosed 
psychopaths, potential differences between these two groups 
(e.g., socioeconomic status, educational background, 
intelligence level, extensiveness of criminal history) may 
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significantly impact the initiation, magnitude, and/or 
resolution of anger l.n diagnosed psychopaths. 1~ith this in 
mind, results reported herein should be considered as a 
preliminary account of anger in individuals with 
psychopathic characteristics that could provide predictions 
for future studies using diagnosed psychopaths. 
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Pre-Provocation Means, Post-Provocation Means, and Pre/Post 










































































* Computed as post-provocation minus pre-provocation scores 
** Numbers in parentheses are standard deviations 
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TABLE 2. 
Pre-Provocation Means, Post-Provocation Means, and PreiPost 






Control 123.62 (10.20)** 132.91 (7.68) 
Low-Socialization 124.81 (12.20) 130.48 (11.94) 




















































































* Computed as post-provocation minus pre-provocation scores 
** Numbers in parentheses are standard deviations 
TABLE 3. 
























































































































* indicates difference score immediately after provocation 
** Difference scores were computed by subtracting the 












Pre-Provocation 0 Minutes 5 Minutes 10 Minutes 15 Minutes 
-Control -- Low-Socialization - Psychopathy-Analogue 
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FIGURE 2. 
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FIGURE 3. 
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FIGURE 4. 
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FIGURE 5. 
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FIGURE 7. 







Pre-Provocation 0 Minutes 5 Minutes tO Minutes 15 Minutes 
-Control - Low-Socialization - Psychopathy-Analogue 
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TABLE 4. 
Mean Response Lacencies and Accuracy Rates for the Lexical 
Decision Task. 
Block 1 (Pre-Provocation) 
Mean Response Latency (ms) 
Anger-relevant words 
Emotionally-neutral words 
Accuracy (% correct) 
Anger-relevant words 
Emotionally-neutral words 
Block 2 (Post-Provocation) 
Mean Response Latency (msl 
Anger-relevant words 
Emotionally-neutral words 
































*Low-So. =Low-Socialization Group, Psych.-Analogue = 
Psychopathy-Analogue group 
TABLE 5. 
Mean Response Latencies and Accuracy Rates fo.r the Cued 







Block 1 (Pre-Provocation) 
Mean Response Latency (ms) 
Valid cue left targets 
Invalid cue left targets 
Valid cue right targets 
Invalid cue right targets 
Accuracy (% correct) 
Valid cue left targets 
Invalid cue left targets 
Valid cue right targets 
Invalid cue right targets 
Block 2 (Post-Provocation) 
Mean Response Latency (rnsl 
Valid cue left targets 
Invalid cue left targets 
Valid cue right targets 
Invalid cue right targets 
Accuracy (% correct) 
Valid cue left targets 
Invalid cue left targets 
Valid cue right targets 





































Zero-Order Correlations Between the Ange1:.· r.ieasures for the 
Whole Sample. 
SYS DIA PUL SUB BEH PER ZYG COR 
DIA .08 
PUL .17 .07 
SUB .14 .03 -.08 
BEH .11 -.24 .20 .35** 
PER -.07 .08 -.16 -.05 -.11 
ZYG .01 .01 -.25 .19 -.06 .74** 
COR -.01 .01 .18 .07 .07 -.03 .16 
TEM .01 -.03 -.06 -.25 -.06 .16 .01 -.02 
SYS=systolic blood pressure, BEH=summed ratings of 
performance, effort, and intelligence, SUB=anger subjective, 
DIA=diastolic, PUL=pulse, BON=performance bonus, 




Zero-Order Co~~elacions Between the Anger Measures for the 
Control Group. 
SYS DIA PUL SUB BEH PER ZYG COR 
DIA .13 
PUL -.05 -.24 
SUB .11 -.18 -.29 
BEH -.04 -.37 .37 .33 
PER -.02 .12 -.22 .15 -.02 
ZYG -.04 .04 -.31 .26 -.09 .87** 
COR -.01 -.08 .33 .08 .05 -.03 .09 
TEM -.33 -.26 -.24 -. 40 -.11 -.21 -.26 -.18 
-----------------------------------------------------------
SYS=systolic blood pressure, BEH=summed ratings of 
performance, effort, and intelligence, SUB=anger subjective, 
DIA=diastolic, PUL=pulse, ZYG=zygomatic, COR=corrugator, 




Zero-uraer Correlations Between the Anger ivieasures fo1.· the 
Low- Socialization Group. 
SYS DIA PUL SUB BEH PER ZYG COR 
DIA -.12 
POL .40 .46* 
SUB -.2S .08 .20 
BEH .10 -.34 .07 .26 
PER -.01 .06 -.06 -.36 -.36 
ZYG .09 -.07 -.06 -.04 -.lS .70** 
COR .20 . 36 .31 .06 -.08 -.22 .06 
TEM .14 .OS -.02 -.35 -.08 .42 .16 -.04 
SYS=systolic blood pressure, BEH=summed ratings of 
performance, effort, and intelligence, SUB=anger subjective, 
DIA=diastolic, PUL=pulse, ZYG=zygomatic, COR=corrugator, 




Zero-order Correlations Between the Anger Measures for the 
Psychopathy- AnaloguP Group. 
SYS DIA P'CJL SUB BEH PER ZYG COR 
DIA .10 
PUL . 32 .28 
SUB .64** .26 .08 
BEH .26 -.03 - .19 .49* 
PER -.32 -.02 -.16 - .12 -.12 
ZYG -.24 -.22 -.29 .08 -.11 .28 
COR -.51 -.28 -.32 -. 30 .19 .15 .21 
TEM -.13 -.04 .17 -.04 .OS -.10 -.23 .19 
SYS=systolic blood pressure, BEH=summed ratings of 
performance, effort, and intelligence, SUB=anger subjective, 
DIA=diastolic, PUL=pulse, ZYG=zygomatic, COR=corrugator, 
PER=perioral, TEM=finger temperature 




Pre-Provoca~ion Means, Post-Retaliation Means, and Pre/Pest 

































123.62 (10.20)** 126.14 (10.06) 
124.81 (12.20) 125.52 (12.93) 




























































* Computed as post-provocation minus pre-provocation scores 
** Numbers in parentheses are standard deviations 
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TABLE 11. 
Pre-Provocation Means, Post-Retaliation Means, and Pre/Post 









































































* Computed as post-retaliation minus pre-provocation scores 
** Numbers in parentheses are standard deviations 
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TABLE 12. 
Response Facilitation Effect for Emotional Words by High and 
Low Intelligence Groups. 
Group/Intelligence 
Block 1 (Pre-Provocation) 
Control 
Low Intelligence <n = 8) 
High Intelligence <n = 13) 
Low Socialization 
Low Intelligence <n 12) 
High Intelligence <n = 9) 
Psychopathy-Analogue 
Low Intelligence <n 10) 
High Intelligence <n = 10) 
Block 2 (Post-Provocation) 
Control 
Low Intelligence (!1 8) 
High Intelligence (!1 13) 
Low Socialization 
Low Intelligence <n 12) 
High Intelligence <n = 9) 
Psychopathy-Analogue 
Low Intelligence (!l = 10) 

















































Low Intelligence <n 
High Intelligence <n 
Low-Socialization 
Low Intelligence <n 
High Intelligence <n 
Psychopathy-Analogue 
Low Intelligence <n 




























Response Latencies for Right Targets by nigh and Low 
Intelligence Groups. 
Group/Intelligence 
Block 1 (Pre-Provocation) 
Control 
Low Intelligence (n = 8) 
High Intelligence (n = 13) 
Low Socialization 
Low Intelligence (n = 12) 
High Intelligence (g = 9) 
Psychopathy-Analogue 
Low Intelligence (n = 10) 
High Intelligence (n = 10) 
Block 2 (Post-Provocation) 
Control 
Low Intelligence (g = 8) 
High Intelligence Cn = 13) 
Low-Socialization 
Low Intelligence (g = 12) 
High Intelligence (g = 9) 
Psychopathy-Analogue 
Low Intelligence (g = 10) 
































Accuracy for Validly ~ued Targets Post-Provocation ...... -.;r 
and Low Intelligence Groups. 
Group/Intelligence 
Control 
Low Intelligence (g = 8) 
High Intelligence (g = 13) 
Low-Socialization 
Low Intelligence (g = 12) 
High Intelligence (g = 9) 
PsychoQathy-Analogue 
Low Intelligence (g = 10) 






















Target "Word" Lists for Lexical Decision Task. 
List A 
Anger-Relevant: demolish, hurt, kill, attack, brutal, 
anger 
Emotionally-Neutral: vertical, pull, rear, permit, seller, 
older 
List B 
Nonsense: roterdon, libborak, dait, bont, frug, 
talp, mausor, abtess, dotace, karrel, 
balop, jalen 
Anger-Relevant: suffocate, rape, shot, murder, destroy, 
cruel 
Emotionally-Neutral: adjective, down, melt, napkin, lease, 
lighter 
Nonsense: helicarns, trelipharn, leel, biek, saze, 




Subjective Emotion Rating Scale. 
Please circle the number that best represents how you feel. 
1) Happy: 
0 1 2 3 4 5 6 7 8 9 
+----+----+----+----+----+----+----+----+----+ 
Not Very 
At All Strongly 
2) Sad: 











At All Strongly 
4) Fear: 


















1) Overall this participant's performance was: 
1-------2-------3-------4-------s-------6-------7 
extremely low low average high high extremely 
low average average high 
2) Overall this participant's effort was: 
1-------2-------3-------4-------s-------6-------7 
extremely low low average high high extremely 
low average average high 
3) The participant's level of intelligence is judged to be: 
l-------2-------3-------4-------s-------6-------7 
extremely low low average high high extremely 
low average average high 
4) Should the performance bonus of $5.00 dollars be awarded? 




Confederate's V~rbal F~~dback to th~ Participant. 
Experimenter (E) - Now we're going to go over your feedback. 
87.2% of his responses were correct and 
this is better than 86 out of every 100 
people tested on the task. His speed was 
on average 754 milliseconds which is 
better than 82 out of every 100 people 
tested on this task. Based on his score 
and your knowledge of how easy or 
difficult the task is, how did you rate 
his overall performance? 
Confederate (C) Oh, I'd say that his performance is only 
about average. 
E - So what number value did you give him? 
C - I gave him a 4. 
E - OK. Now how did you rate his overall effort? 
C - I thought his effort was low so I gave him a 2. 
E - Alright. Could you discuss how you came to those ratings 
of his perfor~ance and effort. 
C - Well what I did was I based his performance on the 
number he got right and his effort on how fast he pushed 
the buttons. I just didn't think that he pushed the 
buttons quick enough. 
E - (Pause) You do realize that his speed and accuracy was a 
little bit better than yours. 
C - Yeah, but I was thinking of something else when I 
started. Really or.ce I got into the swing of it, it was 
pretty simple. I guess I think my scores are a little 
lower because of how I was doing at the beginning not at 
the end. 
~ - Okay, what is your estimate of his intelligence? 
C- I would say at best it's probably low average, so I gave 
him a 3. 
E - Should the $5.00 performance bonus be awarded? 
C - No, I don't think so. 
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E - What type of suggestions do you have for him regarding 
how he can improve his performance. 
C - I can't really think of anything. I guess, you know, 
given his skill level and his intelligence, I think he's 
doing pretty much about as good as he can. 
E - Alright, anything else you want to add. 
C - No, not really. 
E - Alright, thanks. 
